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(54) Coating liquid, image recording method and recording using the same 



(57) An object of the present invention is to provide 
a coating liquid for forming a transparent topcoat, with- 
out requiring a hardening or fixing process that uses 
heating or UV radiation, and imparting light resistance, 
water resistance, fixation, and glossiness to recordings, 
together with a recording method therefor, and record- 
ings produced thereby. 

The present invention provides a coating liquid for 
application to recorded images, containing at least wa- 



ter, fine polymer particles, and a penetrating agent (pref- 
erably a penetrating agent selected from among a group 
consisting of acetylene glycol surfactants, acetylene al- 
cohol surfactants, glycol ethers, and 1 ,2-alkylene gly- 
cols). The present invention also provides an image re- 
cording method for forming an even, transparent coating 
layer by spraying the coating liquid described above with 
an ink jet recording procedure, as well as recordings 
produced thereby. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention relates to a coating liquid used in methods for coating recorded images, to an image recording 
method using that coating liquid, and to a recordings recorded therewith. 

2. Description of the Related Art 

[0002] Conventionally, the method of coating a recorded image with a laminate film is practiced as a method for 
protecting the recorded image and enhancing the bond between the recorded image and the base material With this 
method, however, because separate process steps are required for supplying the laminate film, coating, and pressure 
application and the like, the apparatus itself becomes complex, with further innovations needed to effect suitable coat- 
ings, in Japanese Patent Application Laid-Open No. S59-1 04974/1 984 (published), an apparatus is proposed for ef- 
fecting good and suitable laminate coatings by the new addition, to the process, of an apparatus for detecting laminate 
film layer displacement. With this, however, the apparatus becomes even larger and more complex. 
[0003] Ink jet recording, on the other hand, is a method wherewith text or graphics are recorded on the surface of a 
recording medium by ejecting small droplets of ink from very small nozzles. The ink jet recording procedures being 
implemented in practice include a method wherewith electrical signals are converted to mechanical signals using an 
electrostnction transducer, and ink stored in a nozzle head portion is discharged intermittently and text or symbols are 
recorded on the surface of a recording medium, and a method wherewith a part extremely close to the portion ejecting 
the ink stored in the nozzle head portion is rapidly heated to generate bubbles, intermittent ejection is effected by the 
cubical expansion of those bubbles : and text or symbols are recorded on the surface of a recording medium. 
[0004] The recording liquids used in ink jet recording are mostly water-based in the interest of safety and recording 
properties, with water soluble dyes frequently used in the coloring agents, as a result of which these suffer the short- 
coming of exhibiting inferior light resistance and water resistance. For that reason, various studies have been done on 
the use of pigments for the coloring agents with the object of gaining light resistance and water resistance in the 
recordings. With conventional methods, however, the fixation of the pigments to the recording medium is inadequate 
which results in problems such as the paper smudging when rubbed with a finger, or a recorded portion becoming 
unsightly if the recording is marked with a so-called magic marker. Another problem therewith is inadequate glossiness 
[0005] As a separate measure, providing a protective coating layer to recordings recorded with ink jet recording 
procedures has been proposed for some time as a method for improving water resistance, fixation, and glossiness In 
Japanese Patent Application Laid-Open No. SG2-1 01482/1 987 (published), for example, a method for fusion-trans- 
ferring a thermally fusing coating agent onto a recorded image is investigated as a method for imparting water resistance 
to recordings colored with water soluble dye inks. In Japanese Patent Application Laid-Open No H1 -141 782/1 989 
(published) and Japanese Patent Application Laid-Open No. H2-80279/1990 (published), a method is proposed for 
applying a liquid containing an isocyanate compound to a recorded image, and hardening it, to form a protective coating 
layer. In Japanese Patent Application Laid-Open No. H6-1 15066/1 994 (published), a method is proposed wherewith 
high-quality recordings exhibiting outstanding bonding can be effected by forming a transparent topcoat layer after 
recording with an ink jet recording procedure on an ink absorption layer. And in Japanese Patent Application Laid- 
Open No. H9-262971/1997 (published), a printer is proposed wherewith, by spraying and fixing a laminate agent for 
laminating the recorded surface of a recording medium, recordings are obtained which can stand up under outdoor 
use. When such methods are used, however, the laminating apparatus itself is complex, or a hardening and fixing 
process using heat or UV radiation is required when forming the topcoat layer, or a separate process step is required 
for applying the film under pressure. 

[0006] From the perspective of recording light resistance and water resistance, moreover, when a pigment like carbon 
black or the like is used for the colorant, dispersion in the ink is poor, clogging occurs, and pigment agglomeration 
occurs during storage, wherefore various kinds of dispersants have been studied. However, when these various dis- 
persants such : for example, as resin dispersants, are merely added, those dispersants induce dispersion by adsorbing 
to the surface of the pigment particles, but the dispersants become detached from the surface of the pigment particles 
due to some causative factor or other, wherefore satisfactory dispersing effects have not been obtained. In cases where 
penetrating agents are added into the ink composition to impart a strong penetrating effect in order to increase the 
recorded image drying speed, in particular, dispersion stability sometimes deteriorates even more, a phenomenon 
thought to be caused by dispersant detachment being thereby promoted. 

[0007] Thereupon, so-called self-dispersing surface-treated pigments (hereinaftercalled "surface-treated pigments") 
have been proposed which improve pigment dispersion by subjecting the pigment particles to a surface treatment and 
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thereby make it possible to disperse and/or dissolve the pigment particles in water without a dispersant. In Japanese 
Patent Application Laid-Open No. H1 0-1 95360/1 998 (published) and Japanese Patent Application Laid-Open No. 
H 1 0-330665/1 998 (published), for example, self-dispersing carbon black is disclosed wherein a hydrophilic group such 
as the carboxyl group, carbonyl group, sulfone group, or hydroxyl group is bonded to the surface of the carbon black, 

5 either directly or with another atom group intervening. In Japanese Patent Application Laid-Open No. H8-3498/1996 
(published), Japanese Patent Application 'Laid-Open No. H10-195331 /1998 (published), and Japanese Patent Appli- 
cation Laid-Open No, H1 0-237349/1 998 (published), for example, subjecting the surface of carbon black to an oxidation 
treatment to improve dispersion properties is proposed. And in Japanese Patent Application Laid-Open No. 
H8-283598/1996 (published), Japanese Patent Application Laid-Open No. H10-11011 0/1998 (published), and Japa- 

10 nese Patent Application Laid-Open No. H10-1 101 11/1 998 (published), for example, surface-treated pigments are pro- 
posed wherein sulfone groups are inducted to the surfaces of organic pigments. 

[0008] By using such surface-treated pigments as these in inks, it is possible to reduce the contained quantities of 
dispersants such as the resin dispersants conventionally used, or to avoid using such altogether. As a consequence, 
the solid matter content in ink compositions can be reduced, wherefore the viscosity of ink compositions can be lowered, 
'5 the occurrence of clogging suppressed, and limitations on additives relaxed. Thus it is known that surfactants can be 
added to make fast-drying inks that penetrate faster into the recording medium, that the pigment content can be in- 
creased by the measure that the dispersant content can be reduced, and that, therefore, high image quality can be 
achieved with enhanced coloration. 

[0009] Nevertheless, although it is possible to raise the image density on the recording medium and obtain high 
20 picture quality by increasing the pigment content in inks, new problems have arisen in thatfixation or rubbing resistance 
deteriorates. Such decline in fixation and/or rubbing resistance is particularly conspicuous in glossy recording mediums 
having smooth surfaces. 

SUMMARY OF THE INVENTION 

25 

[0010] Thereupon, an object of the present invention is to provide a coating liquid that does not require hardening 
or fixing processes using heat or UV radiation or the like, and also a recording method that, by coating that coating 
liquid with an ink jet recording procedure, imparts recording fastness in terms of light resistance, water resistance, and 
fixation, etc., and good image quality with outstanding glossiness, together with recordings recorded thereby 
30 [0011] .Another object of the present invention is to provide a recording method wherein that coating liquid is used, 
wherewith, by using a surface-treated pigment as the pigment, recording can be performed with high image density 
and high picture quality, exhibiting rapid drying in addition to the properties noted above, and wherewith fixation and 
rubbing resistance can be improved, together with recordings recorded thereby. 

[0012] The inventors, as a result of intense investigations in an effort to resolve the problems noted in the foregoing, 
35 discovered that by controlling the penetrability of the coating liquid, recorded images are dried and fixed without re- 
quiring processes such as heating or hardening after coating on the coating liquid, and that recorded images exhibiting 
outstanding light resistance, water resistance, fixation, and image glossiness are thereby obtained, and thus have 
come to propose the present invention. 

[0013] The present invention, specifically, is a coating liquid for application to recorded images containing at least 
40 water, fine polymer particles, and a penetrating agent. By providing this coating liquid, an object or objects noted earlier 
are attained. 

[0014] The present invention also provides the coating liquid noted above wherein the surface tension in that coating 
liquid at 20°C is 40 mN/m. 

[0015] The present invention is the coating liquid described above, wherein the penetrating agent is one or more 
45 substances selected from a group consisting of an acetylene glycol surfactant, an acetylene alcohol surfactant, a glycol 
ether, and a 1,2-alkylene glycol. 

[0016] The present invention also provides the coating liquid described above, wherein the penetrating agent is an 
acetylene glycol surfactant and/or an acetylene alcohol surfactant, such acetylene glycol surfactant is one to which on 
average 30 or fewer ethylene oxy groups and/or propylene oxy groups are added to 2,4,7,9-tetramethyl-5-decine- 
50 4,7-diol, 3,6-dimetyl-4-octine-3,6-diol, or 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimethyl-4-octine-3,6-diol, and 
such acetylene alcohol surfactant is one to which on average 30 or fewer ethylene oxy groups and/or propylene oxy 
groups are added to 2,4-dimethyl-5-hexine-3-ol or 2,4-dimethyl-5-hexine-3-ol. 

[0017] The present invention also provides the coating liquid described above, wherein the penetrating agent is a 
glycol ether, and that glycol ether is ethylene glycol mono(alkyl having 4 to 8 carbons) ether, triethylene glycol mono 
55 (alkyl having 4 to 8 carbons) ether, propylene glycol mono(alkyl having 3 to 6 carbons), or dipropylene glycol mono 
(alkyl having 3 to 6 carbons) ether. 

[0018] The present invention also provides the coating liquid described above, wherein the penetrating agent is a 
1 ,2-alkylene glycol, and that 1 ,2-alkylene glycol is a 1 ,2-(alkyl having 4 to 10 carbons) diol. 
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[001 9] The present invention also provides the coating liquid described above, wherein the amount of the fine polymer 
particles contained is within a range of 1 to 40 wt.%. 

[0020] The present invention also provides the coating liquid described above, wherein the minimum film formation 

temperature for the fine polymer particles is room temperature. 
5 [0021] The present invention also provides the coating liquid described above; wherein the fine polymer particles 

are used as an aqueous emulsion configured only of a resin or resins having an acid value of 1 00 or less. 

[0022] The present invention also provides the coating liquid described above, wherein the penetrating agent is an 

ethylene glycol surfactant and/or acetylene alcohol surfactant contained in an amount of 0.1 to 5.0 wt.%. 

[0023] The present invention also provides the coating liquid described above, wherein the penetrating agent is a 
10 glycol ether contained in an amount of 0.5 to 30 wt.%. 

[0024] The present invention also provides the coating liquid described above, wherein the penetrating agent is a 

1 ,2-acetylene glycol contained in an amount of 0.5 to 30 wt.%. 

[0025] The present invention also provides the coating liquid described above, containing at least one substance 
having the structure represented in formula (I) below. 



30 



35 



40 



50 



55 



R - EOn - POm - X 



(I) 



(where R represents an alkyl group having 1 to 12 carbons, the structure whereof may be either a straight chain or 
20 branching; X represents -H or -S0 3 M (where M is a counter ion that is hydrogen ion, alkaline metal ion, ammonium 
ion, or organic ammonium ion); EO represents an ethylene oxy group; PO represents a propylene oxy group; and n 
and m are repeating units, indicating mean values in one of the substances expressed in formula (I). EO and PO 
indicate presence in the molecule, with the order thereof being irrelevant.) 

[0026] The present invention also provides the coating liquid described above, wherein R indicated in formula (I) 
25 above is an alkyl group having 4 to 1 0 carbons. 

[0027] The present invention also provides the coating liquid described above, wherein the substance expressed in 
formula (I) above is one wherein R is a butyl group, pentyl group, hexyl group, heptyl group, octyl group, nonyl qroup 
ordecyl group. K ' 

[0028] The present invention also provides the coating liquid described above, wherein the substance expressed in 
formula (I) above has as its main component at least one substance expressed in formula (I) wherein R is a butyl group 
selected from among the n-butyl, isobutyl, and t-butyl groups, or has as its main component at least one substance 
expressed in formula (I) wherein R is a pentyl group selected from among the n-pentyl group and other isomers, or 
has as its main component at least one substance expressed in formula (I) wherein R is a hexyl group selected from 
among the n-hexyl group and other isomers, or has as its main component at least one substance expressed in formula 
(I) wherein R is a heptyl group selected from among the n-heptyl group and other isomers, or has as its main component 
at least one substance expressed in formula (I) wherein R is an octyl group selected from among the n-octyl group 
and other isomers, or has as its main component at least one substance expressed in formula (I) wherein R is a nonyl 
group selected from among the n-nonyl group and other isomers, or has as its main component at least one substance 
expressed in formula (I) wherein R is a decyl group selected from among the n-decyl group and other isomers. 
[0029] The present invention also provides the coating liquid described above, wherein the substance expressed in 
formula (I) above is one wherein n is 0 to 1 0, and m is 1 to 5. 

[0030] The present invention also provides the coating liquid described above, wherein the substance expressed in 
formula (I) above has an average molecular weight of 2,000 or less. 

[0031] The present invention also provides the coating liquid described above, wherein the substance expressed in 
formula (I) above is contained in an amount of 0.5 to 30 wt.%. 

[0032] The present invention also attains an object or objects noted earlier by providing an image recording method 
wherein the coating liquid described above is discharged onto at least the image portion of a recording medium usinq 
an ink jet head to form a coating. 

[0033] The present invention also provides the image recording method described above, wherein the image to which 
the coat is applied was formed by discharging an ink composition onto a recording medium using an ink jet head. 
[0034] The present invention also provides the image recording method described above, wherein the ink composi- 
tion contains at least water, a colorant, and a penetrating agent. 

[0035] The present invention also provides the image recording method described above wherein the colorant is a 
dye. 

[0036] The present invention also provides the image recording method described above wherein the colorant is a 
pigment. 

[0037] The present invention also provides the image recording method described above wherein the pigment is 
made one that is capable of being dispersed and/or dissolved in water by a dispersant. 
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[0038] The present invention also provides the image 'recording method described above wherein the pigment is 
surface-treated so that at least one of the functional groups represented below, or salt thereof, is bonded either directly 
or with a polyvalent group intervening, to the surface thereof, and is made capable of being dispersed and/or dissolved 
in water without a dispersant: 

5 -OM ; -COOM, -CO-, -S0 3 M, -S0 2 NH 2 , -RS0 2 M, -P0 3 HM,-P0 3 M 2 , -S0 2 NHCOR, -NH 3 , -NR 3 (where M is a 

hydrogen atom, alkaline metal, ammonium, or organic ammonium, and R is an alkyl group having 1 to 12 carbons, a 
phenyl group that may have a substituent group, or a naphthyl group that may have a substituent group). 
[0039] The image recording method described above, wherein the polyvalent group is an alkyl group, a phenyl group 
that may have a substituent group, or a naphthyl group that may have a substituent group, having 1 to 12 carbons. 

10 [0040] The present invention also provides the image recording method described above wherein the pigment is 
surface-treated with a treatment agent containing sulfur so that S0 3 M and/or -RS0 2 M (where M is a counter ion that 
is a hydrogen ion, alkaline metal ion, an ammonium ion, or an organic ammonium ion) is chemically bonded to the 
surface of the particles thereof, and made capable of dispersing and/or dissolving in water. 

[0041 ] The present invention also provides the image recording method described above, wherein the liquid in which 
15 the surface-treated pigment is dispersed exhibits a zeta potential having an absolute value of 30 mV or greater at 20°c 
and pH 8 to 9. 

[0042] The present invention also provides the image recording method described above wherein the surface tension 
of the ink composition at 20°C is 40 mN/tn or less. 

[0043] The present invention also provides the image recording method described above wherein the penetrating 
20 agent is one or more substance selected from among a group comprising acetylene glycol surfactants, acetylene 
alcohol surfactants, glycol ethers, and 1 ,2-alkylene glycols. 

[0044] The present invention also provides the image recording method described above wherein the penetrating 
agent is an acetylene glycol surfactant and/or an acetylene alcohol surfactant, such acetylene glycol surfactant is one 
to which on average 30 or fewer ethylene oxy groups and/or propylene oxy groups are added to 2,4,7,9-tetramethyl- 
25 5-decine-4 ( 7-diol, 3,6-dimetyl-4-octine-3,6-diol, or 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimethyl-4-octine-3,6-di- 
ol : and such acetylene alcohol surfactant is one to which on average 30 or fewer ethylene oxy groups and/or propylene 
oxy groups are added to 2,4-dimethyl-5-hexine-3-ol or 2,4-dimethyl-5-hexine-3-ol. 

[0045] The present invention also provides the image recording method described above, wherein the penetrating 
agent is a glycol ether, and that glycol ether is ethylene glycol mono(alkyl having 4 to 8 carbons) ether, triethylene 
30 glycol mono(alkyl having 4 to 8 carbons) ether, propylene glycol mono(alkyl having 3 to 6 carbons), or dipropylene 
glycol mono(alkyl having 3 to 6 carbons) ether. 

[0046] The present invention also provides the image recording method described above, wherein the penetrating 
agent is a 1 ,2-alkylene glycol, and that 1 ,2-alkylene glycol is a 1 ,2-(alkyl having 4 to 1 0 carbons) diol. 
[0047] The present invention also provides the image recording method described above wherein the penetrating 
35 agent is an acetylene glycol surfactant or acetylene alcohol surfactant the contained amount whereof is 0.1 to 3.0 wt.%. 
[0048] The present invention also provides the image recording method described above wherein the penetrating 
agent is a glycol ether, the contained amount whereof is 0.5 to 30 wt.%. 

[0049] The present invention also provides the image recording method described above wherein the penetrating 
agent is a 1 ,2-alkylene glycol the contained amount whereof is 0.5 to 30 wt.%. 
40 [0050] The present invention also provides the image recording method described above wherein at least one sub- 
stance having the structure represented by formula (I) below is contained in the ink composition: 

(I) R-EOn-POm-X 

45 

(where R is an alkyl group having 1 to 12 carbons, the structure whereof is a straight chain or branched structure, X 
is -H or S0 3 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, ammonium ion, or organic ammonium 
ion), EO is an ethylene oxy group, PO is a propylene oxy group, and n and m are repeating units, representing mean 
values in one of the substances expressed in formula (I). EO and PO indicate presence in the molecule, with the order 
50 thereof being irrelevant.) 

[0051] The present invention also provides the image recording method described above, wherein the R in the for- 
mula (I) is an alkyl group having 4 to 10 carbons. 

[0052] The present invention also provides the image recording method described above wherein, in the substance 
expressed by the formula (I), R is a butyl group, pentyl group, hexyl group, heptyl group, octyl group, nonyl group, or 
55 decyl group. 

[0053] The present invention also provides the image recording method described above wherein the substance 
expressed in formula (I) above has as its main component at least one substance expressed in formula (I) wherein R 
is a butyl group selected from among the n-butyl, isobutyi, and t-butyl groups, or has as its main component at least 
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one substance expressed in formula (I) wherein R is a pentyl group selected from among the n-pentyl group and other 
isomers or has as its main component at least one substance expressed in formula (I) wherein R is a hexyl group 
selected from among the n-hexyl group and other isomers, or has as its main component at least one substance 
expressed in formula (I) wherein R is a heptyl group selected from among the n-heptyl group and other isomers or 
has as its mam component at least one substance expressed in formula (I) wherein R is an octyl group selected from 
among the n-octyl group and other isomers, or has as its main component at least one substance expressed in formula 
(I) wherein R is a nonyl group selected from among the n-nonyl group and other isomers, or has as its main component 
at least one substance expressed in formula (I) wherein R is a decyl group selected from among the n-decy I group 
and other isomers. 1 y K 

[0054] The present invention also provides the image recording method described above, wherein the substance 
expressed in formula (I) above is one wherein n is 0 to 1 0, and m is 1 to 5. 

[0055] The present invention also provides the image recording method described above, wherein the substance 
expressed in formula (I) above has an average molecular weight of 2,000 or less 

[0056] The present invention also provides the image recording method described above, wherein the substance 
expressed in formula (I) above is contained in an amount of 0.5 to 30 wt.%. 

[0057] The present invention also provides a recording recorded by the image recording method described above. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0058] Detailed descriptions are now given of the coating liquid, image recording method, and recordings of the 
present invention. a 

(Coating Liquid) 

25 [0059] The coating liquid of the present invention comprises at least water, fine polymer particles, and a penetrating 
agent particularly one or more penetrating agents selected from a group made up of acetylene glycol surfactants 
acetylene alcohol surfactants, glycol ethers, and 1 ,2-alkylene glycols. 

[0060] By fine polymer particles here is meant resins in general. That is, water soluble resins, and water insoluble 
30 sioTs) In' geneS & ^ W3ter (9enera " y ex P ressed as emulsions, dispersions, latexes, or suspen- 

[0061] For the fine polymer particles that can be used in the coating liquid of the present invention, it is possible to 
use anything so long as it will stably dissolve and/or disperse in water. The weight average molecular weight thereof 
should be within a range of 2,000 to 300,000, with 3,000 to 100,000 being a preferable range. If the weight averaqe 
molecular weight is too low, image protection will cease to be adequate 
35 if the weight average molecular weight is too high, the viscosity will be too high for coating with an ink jet recording 
procedure and it will be difficult to use. M 

[0062] Examples of such fine polymer particles include polyacrylic acids, styrene-acrylic acid copolymers styrene- 
acryhc acid-acrylic acid alkyl ester copolymers, styrene-maleic acid copolymers, styrene-maleic acid-acrylic acid alkvl 
ester copolymers, styrene-methacrylic acid copolymers, styrene-methacrylic acid-acrylic acid alkyl ester copolymers 

*° and styrene-maleic acid-half ester copolymers, together with salts thereof. 

[0063] Also, the fine polymer particles contained in the coating liquid of the present invention may be used as an 
aqueous emulsion. This aqueous emulsion should be one the continuous phase whereof is water, and the dispersion 
phase whereof is an acrylic resin, methacrylic resin, styrene resin, urethane resin, acrylamide resin, epoxy resin or 
mixture thereof. It is particularly desirable that the dispersion phase consist of acrylic acid and/or methacrylic acid For 
the aqueous emulsion used in the coating liquid of the present invention, one consisting of the fine polymer particles 
noted earlier can be used, but it is particularly desirable that it exhibit film forming properties, with a minimum film 
formation temperature that is at or below room temperature (but minus 10»C or greater) at the location where the printer 
is used, and preferably a temperature no less than 0»C and no greater than 20°C. When the minimum film formation 
temperature ,s within this temperature range, there is no need to separately employ a special heating apparatus when 

o forming the coating layer, thereby making it possible to make the image recording apparatus smaller and lighter in 
weight, with another benefit being that operation is not onerous during image formation 

[0064] By the fine polymer particles "exhibiting film formation properties" is here meant that the fine polymer particles 
have the capability of forming a coating film, when maintained at or above the minimum film formation temperature 
thereof, by the fine particles uniting and fusing together. Accordingly, when fine polymer particles having film forming 
properties are used, the fine polymer particles fuse and join together on the recording medium so that a coating film 

rn£« ^ I reSUlt ,' rUbbi " 9 resistance ' water "Stance, and glossiness of the recording can be greatly improved 
[0065] The fine poVmer particles described in the foregoing is particularly well suited for use as an aqueous emulsion 
configured solely of a resin or resins having an acid value of 1 00 or less. When the acid value of the resin in the aqueous 
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1 ,2-alkylene glycols noted earlier, and preferably contain 3 to 30 wt.% thereof. When that amount is less than 0.5 wt. 
%. the effect of enhancing penetration into the recording medium diminishes and the coating liquid becomes difficult 
to fix. When that amount exceeds 30 wt.%.. the viscosity of the coating liquid rises and it becomes difficult to use the 
coating liquid in coating with an ink jet recording procedure. An even more favorable range is 5 to 10 wt.%. 

5 [0078] According to a preferable aspect of the coating liquid of the present invention, in view of the fact that some 
of the acetylene glycol surfactants and/or glycol ethers noted in the foregoing exhibit low solubility in water, it is pref- 
erable that that solubility be improved by adding components such as the following. Examples of components that can 
be added include highly water-soluble glycol ethers, thiodiglycol, 1,4-butane diol, 1 ,2-pentanediol, 1 ,5-pentanediol, 
1 .2-hexane diol, 1 ,6-hexane diol : propylene glycol, dipropylene glycol, tripropylene glycol or other diols or glycols, as 

10 well as surfactants and the like. 

[0079] The coating liquid of the present invention should contain therein at least one substance expressed in formula 
(I) below. 

15 (i) R-EOn-POm-X 

(where R is an alkyl group having 1 to 12 carbons, the structure whereof is a straight chain or branched structure, X 
is -H or S0 3 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, ammonium ion, or organic ammonium 
ion), EO is an eLhylene oxy group, PO is a propylene oxy group, and n and m are repeating units, representing mean 

20 values in the system overall. EQ and PO indicate presence in the molecule, with the order thereof being irrelevant.) 
[0080] In the present invention, moreover, those substances in the "substances expressed in formula (I)" wherein R 
is the same (regardless of whether n, m, and X are the same or different) are treated as one type. 
[0081] By adding substances having the structure expressed in formula (I), the ability of the coating liquid to penetrate 
into the recording medium is enhanced. As a consequence, coating layer fixation is also enhanced, making it easier 

25 to perform continuous coating at high speed. 

[0082] It is preferable that the R expressed in formula (I) be an alkyl group having 4 to 1 0 carbons. If the number of 
carbons in R is 3 or fewer, the effect of enhancing penetration will decline. 

[0083] More specifically, in the substances expressed in formula (I), R should be a group having the number of 
carbons C4 (butyl group), C5 (pentyl group), C6 (hexyl group), C7 (heptyl group), CB (octyl group), C9 (nonyl group), 
30 or C10 (decyl group). When R is C3 (propyl group) or lower, the effect of enhancing penetrability declines. 

[0084] According to a more preferable aspect, the number of carbons is 4 to 8, and even more preferably still, 4 to 
6. The structure of R may be straight chain or a branched structure. However, when comparing substances having the 
same number of carbons, those^having a branched structure will exhibit higher effectiveness in enhancing penetrability, 
and so are preferred. 

35 [0085] in the coating liquid of the present invention, furthermore, the substance expressed in formula (I) above has 
as its main component at least one substance expressed in formula (I) wherein R is a butyl group selected from among 
the n-butyl, isobutyl, and t-butyl groups, or has as its main component at least one substance expressed in formula (I) 
wherein R is a pentyl group selected from among the n-pentyl group and other isomers, or has as its main component 
at least one substance expressed in formula (I) wherein R is a hexyl group selected from among the n-hexyl group 

40 and other isomers, or has as its main component at least one substance expressed in formula (I) wherein R is a heptyl 
group selected from among the n-heptyl group and other isomers, or has as its main component at least one substance 
expressed in formula (I) wherein R is an octyl group selected from among the n-octyl group and other isomers, or has 
as its main component at least one substance expressed in formula (I) wherein R is a nonyl group selected from among 
the n-nonyl group and other isomers, or has as its main component at least one substance expressed in formula (I) 

45 wherein R is a decyl group selected from among the n-decyl group and other isomers. 

[0086] In the substances expressed in formula (I), when x is -S0 3 M (where M is a counter ion that is a hydrogen ion, 
alkaline metal ion, ammonium ion, or organic ammonium ion), the alkaline metal may be Li : Na, or K, and the organic 
ammonium may be alkyl ammonium, alkanol ammonium, for example, such, for example, as monomethyl ammonium, 
diethyl ammonium, tripropyl ammonium, monoethanol ammonium, diethanol ammonium, triethanol ammonium, mo- 

so noisopropanol ammonium, tripropanol ammonium, N-isobutyl alcohol ammonium, N,N- dimethyl ethanol ammonium, 
N,N-diethyl ethanol ammonium^tc. 

[0087] When X is hydrogen, if the molecular weight of R or PO is large compared to EO, the hydrophobic property 
of the substances expressed in formula (I) overall will increase, wherefore the solubility thereof in water will tend to 
decline. When X is -S0 3 M, on the other hand, solubility in water is readily obtainable. 
55 [0088] In the coating liquid of the present invention, moreover, in the substances expressed in formula (I), n should 
be within a range of 0 to 10, and m within a range of 1 to 5. 

[0089] The average molecular weight of the substance expressed in formula (I) should be 2,000 or less, when the 
average molecular weight exceeds 2,000, effectiveness in enhancing penetrability declines. It is preferable that the 
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emulsion is 1 00 or lower, the resin will be substantially insoluble in water and, as a consequence, a coating layer formed 
solely therefrom will also be insoluble in water. Accordingly, in images whereon a coating layer is formed, even when 
a dye is used as the colorant, a benefit is gained in that recordings are obtained which exhibit good water resistance. 
Specific examples of such aqueous emulsions that can be cited include the Joncryl emulsions J-390, J-711 f J-511, J- 
7001, J-632, J-741, J-450, J-840, J-47J, J-734, J-7600, J-775, J-537, J-352, J-790, J-780, and J-1 535 (these being 
the names of products made by Johnson Polymer Co., Ltd.), Primal E-2212, Primal l-62 : Primal l-94 : Primal I-98, and 
Primal 1-100 (products produced by Rohm and Haas Co.), etc., all of which are commercially available and usable as 
they are. 

[0066] The amount of such fine polymer particles contained in the coating liquids of the present invention need only 
be such as both to enable images on recording mediums to be thoroughly coated when sprayed with an ink jet recording 
procedure and to cause no problems such as nozzle clogging when performing ink jet recording, with 1 to 40 wt.% in 
the coating liquid being a suitable amount, but preferably 2 to 20 wt.%, and more preferably 4 to 15 wt.%. When the 
fine polymer particles are used as an aqueous emulsion, the cited addition amounts correspond to the amounts of the 
solid resin part. 

[0067] The surface tension of the coating liquids in the present invention should be 40 mN/m or less at 20°C. By 
making the surface tension 40 mN/m or lower, it is possible to form more uniform coating layers. 
[0068] The coating liquids of the present invention should contain penetrating agents consisting of acetylene glycol 
or acetylene alcohol surfactants. By adding such penetrating agents as these, penetration into the recording medium 
is enhanced, and coaling liquid fixation is also enhanced : which are benefits. 

[0069] Citable examples of acetylene glycol surfactants include those wherein on average 30 or fewer ethylene oxy 
groups and/or propylene oxy groups are added to 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimetyl-4-octine-3,6-diol, 
or2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimethyl-4-octine-3,6-diol, and citable examples of acetylene alcohol sur- 
factants include those wherein on average 30 or fewer ethylene oxy groups and/or propylene oxy groups are added 
to 2,4-dimethyl-5-hexine-3-ol, 3,5-dimethyM -hexane-3-ol, or, alternatively, 2,4-dimethyl-5-hexine-3-ol, 3,5-dimethyl- 
25 1-hexane-3-ol. 

[0070] particularly preferable among these are 2,4,7 ) 9-tetramethyl-5-dicine-4,7,-diol, 3,6-dimethyl-4-octine-3,6-diol, 
and 3,5-dimethyl-1-hexane-3-ol. 

[0071] It is also possible to use commercially available products for the acetylene glycol surfactant, specific examples 
whereof include Surfynol 82, 104, 240, 465, 485, and TG (all available from Air Products Co.), and a specific example 
30 of an acetylene alcohol surfactant is Surfynol 61 (also available from Air Products Co.). 

[0072] >CThe amount of the acetylene glycol su rfactant and/or acetylene alcohol surfactant added to the coating liquid 
of the present invention should be 0.1 to 5.0 wt.% relative to the total volume of coating liquid, with a range of 0.5 to 
2 wt.% being more favorable. When the amount added is within this range, the penetration- induced fixation of the 
coating liquid improves even further, and continuous high-speed coating is made easier. 

[0073] The coating liquid of the present invention should also contain a penetrating agent selected from among glycol 
ethers and 1,2-alkylene glycols. By adding these penetrating agents, penetration into the recording medium is en- 
hanced, and coating liquid fixation is also enhanced, which are benefits. These penetrating agents also act to enhance 
the film forming properties of the fine polymer particles described earlier, whereupon coating layers can be formed 
effectively on image surfaces. 

[0074] The glycol ethers noted above should be one or a mixture of two or more substances selected from among 
a group comprising ethylene glycol mono(alkyl having 4 to 8 carbons) ether, triethylene glycol mono(alkyl having 4 to 
8 carbons) ether, propylene glycol mono(alkyl having 3 to 6 carbons), and dipropylene glycol mono(alkyl having 3 to 
6 carbons) ether. 

[0075] Specific examples of glycol ethers, inclusive of glycol ethers other than those noted above, include ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol mono-n-butyl ether, ethylene glycol mono- 
methyl ether acetate, diethylene glycol monomethyl ether, triethylene glycol monomethyl ether, diethylene glycol mo- 
noethyl ether, triethylene glycol monoethyl ether, diethylene glycol mono-n-propyl ether, ethylene glycol mono-iso- 
propyl ether, diethylene glycol mono-iso-propyl ether, triethylene glycol mono-iso-propyl ether, ethylene glycol mono- 
n-butyl ether, diethylene glycol mono-n-butyl ether, triethylene glycol mono-n-butyl ether, ethylene glycol mono-t-butyl 
ether, diethylene glycol mono-t-butyl ether, 1 -methyl-1 -methoxybutanol, propylene glycol monomethyl ether propylene 
glycol monoethyl ether, propylene glycol mono-t-butyl ether propylene glycol mono-n-propyl ether, propylene glycol 
mono-iso-propyl ether, dipropylene glycol monomethyl ether, dipropylene glycol monoethyl ether, dipropylene glycol 
mono-n-propyl ether, dipropylene glycol mono-iso-propyl ether, propylene glycol mono-n-butyl ether, and dipropylene 
glycol mono-n-butyl ether. 

[0076] For the 1 ,2-alkylene glycols noted earlier, moreover, 1,2-(alkyl having 4 to 10 carbons) diols are preferable, 
specific examples whereof include, as specific examples of 1 ,2-alkylene glycols, 1 ,2-pentanediol, and 1 ,2-hexanediol, 
etc. 

[0077] The coating liquid of the present invention should also contain 0.5 to 30 wt.% of the glycol ethers and/or 
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upper limit in this range be 1 ,000, and even more preferable that it be 500. 

[0090] The amount of the substances expressed in formula (I) added to the coating liquid is discretionary, but a range 
of 0.5 to 30 wt.% relative to the total quantity of coating liquid is preferable, with 2 to 15 wt.% being more preferable, 
and 5 to 1 3 wt.% more preferable still. When the added amount is less than 0.5 wt.%, the effect of enhancing penetration 
5 is weakened, so the effect of enhancing coating liquid fixation declines. When the added amount exceeds 30 wt.%, 
the viscosity of the coating liquid rises, making coating with an ink jet recording procedure difficult. 
[0091] In the coating liquid of the present invention, in terms of the components thereof, furthermore, such additives 
as UV absorbing agents, preservatives, antioxidants, electrical conductivity adjusting agents, pH adjusting agents, 
viscosity adjusting agents, surface tension adjusting agents, and oxygen absorbents can be appropriately used. 

10 

(Image Recording Method and Recordings) 

[0092] The image recording method according to the present invention is a method wherewith the coating liquid of 
the present invention, described in the foregoing, is coated on with an ink jet recording procedure. That ink jet recording 
is procedure may be performed by any commonly known method. For this reason, an apparatus for supplying the film 
coated becomes unnecessary, and there is no particular necessity either of an apparatus for effecting fixation, due to 
the properties of the coating liquids of the present invention. In order to further enhance fixation and/or image recording 
speed, however, an apparatus or the like for accelerating fixation or drying by heating or the like after coating may be 
used. 

20 [0093] Another feature of the recording method of the present invention is that the images coated are effected using 
an ink jet recording procedure. Thereby, the ink jet recording apparatus for forming the images and the ink jet recording 
apparatus for spraying the coating liquid can be integrated into the same apparatus, and the equipment overall can be 
reduced in size, but it is also permissible to use two ink jet recording apparatuses, one for image recording and one 
for coating, connected in series. 

25 [0094] With the image recording method of the present invention, moreover, a dye can be used for the colorant in 
the ink jet recording ink composition for recording images on recording mediums. For the dye used here, the water- 
soluble dyes used conventionally in ink jet recording ink compositions can be used. Examples of water-soluble dyes 
that can be used include disperse dye in addition to acid dye, basic dye, and direct dye. 

[0095] With the recording method of the present invention, moreover, a pigment can be used for the colorant in the 
30 ink jet recording ink composition for recording on recording mediums. For the pigment used here, the pigments used 
conventionally in ink jet recording ink compositions can be used. Inorganic pigments such as titanium oxide, iron oxide, 
or carbon: black, for example, can be used. Such organic pigments as azo pigments (for example, azo lake, insoluble 
azo pigment, or condensed azo pigment, etc.), polycyclic pigments (for example, phthalocyanine pigment, quinacridone 
pigment, or thioindigo pigment, etc.), nitro pigment, nitroso pigment, or aniline black can also be used. 
35 [0096] Specific examples of inorganic pigments for use in black ink compositions that can be cited include such 
carbon blacks as furnace black, lampblack, acetylene black, and channel black (C.I. pigment black 7), and also iron 
oxide pigments and the like. 

[0097] For organic pigments used in black ink compositions, such black organic pigments as aniline black (C. I. 
pigment black 1) or the like can be used. 

40 [0098] Citable examples of pigments for use in yellow ink compositions include C. 1 . pigment yellow 1 (Hansayellow 
G), 2, 3 (Hansayellow 10G), 4, 5( Hansayellow 5G), 6, 7, 10, 11 , 12, 13, 14, 16, 17, 24 (flavanthrone yellow), 34, 35, 
37, 53, 55, 65, 73, 74, 75, 81, 83, 93, 94, 95, 97, 98, 99, 108 (anthrapyrimidine yellow), 109, 110, 113, 117 (copper 
complex salt pigment), 120, 124, 128, 129, 133, 138 (quinophthalone), 139 (isoindolinone), 147, 151 , 153 (nickel com- 
plex pigment), 154, 167, 172, and 180, etc. 

45 [0099] Citable examples of pigments for use in magenta ink compositions include C. 1 . pigment red 1 (parared), 2, 
3 (toluidinered), 4, 5, (1 TR Red), 6, 7, 8, 9, 10, 11 , 12, 14, 15, 1 6, 17, 18, 19,21,22,23,30, 31,32,37, 38 (pyrazolone 
red), 40, 41, 42, 88 (thioindigo), 112 (naphthol AS based), 114 (naphthol AS based), 122 (dimethyl quinacridone), 123, 
1 44, 1 46, 1 49, 1 50, 1 66, 1 68 (anthroanthrone orange), 1 70 (naphthol AS based), 1 71 , 1 75, 1 76, 1 77, 1 78, 1 79 (perylene 
maroon), 185, 187, 209 (dichloroquinacridone), 219, 224 (perylene based), 245 (naphthol AS based), or, alternatively, 

so c. I. pigment violet 19 (quinacridone), 23 (dioxazine violet), 32, 33, 36, 38, 43, and 50, etc. 

[0100] Citable examples of pigments for use in cyan ink compositions include C. I. pigment blue 15, 15:1, 15:2, 15: 
3, 1 6 (non-metallic phthalocyanine), 18 (alkali blue toner), 25, 60 (cerulean blue), 65 (violanthrone), and 66 (indigo), etc. 
[01 01 ] In addition, citable examples of organic pigments for use in color ink compositions other than magenta, cyan, 
or yellow ink compositions include: C. I. pigment green 7 (phthalocyanine green), 10 (green gold), 36, and 37; C. I. 

55 pigment brown 3, 5, 25, and 26; and C. I. pigment orange 1, 2, 5, 7, 13, 14, 15, 16, 24, 34, 36, 38, 40, 43, and 63, etc. 
[0102] For the pigments noted above, those which are considered soluble and/or dispersable in water using a dis- 
persant can be used. Dispersants can be generally categorized as anionic surfactant, nonionic surfactant, cationic 
surfactant, amphoteric surfactant, and High-molecular surfactant. Any of these may be selected as a dispersant for 
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use in the ink compositions used in the image recording method of the present invention. 

[0103] For the pigments noted in the foregoing, furthermore, it is preferable that they be "surface-treated pigments, 
" that is, pigments which have been subjected to a physical or chemical surface treatment so that, by a functional group 
or salt thereof being grafted to the surface of the pigment particle, either directly or with an intervening polyvalent group, 
they are rendered dispersable and/or soluble in water without a dispersant. 

[0104] The functional groups grafted to one pigment particle may be either one or a plurality of types. The type of 
functional group grafted, and the degree thereof, should be determined as appropriate, giving consideration to the 
dispersion stability in the ink, color density, and drying characteristics at the front surface of the ink jet head, etc. 
[0105] Citable examples of functional groups include -OM,-COOM, -CO-, S0 3 M, -S0 2 NH 2 , -RS0 2 M, -P0 3 HM, 
-P0 3 M 2: -S0 2 NHCOR, -NH 3 , and -NR 3 (where M is a hydrogen atom, alkaline metal, ammonium or organic ammonium! 
R is an alkyl group, a phenyl group that may have a substftuent, or a naphthyl group that may have a substituent,' 
having 1 to 12 carbons), etc. 

[0106] Citable examples of polyvalent groups include alkylene groups, phenylene groups that may have a substituent, 
and naphthylene groups that may have a substituent, having 1 to 12 carbons. 

[0107] It is preferable that the pigments noted in the foregoing be surface-treated with a treatment agent containing 
sulfur so that -S0 3 M and/or -RS0 2 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, ammonium 
ion, or organic ammonium ion) chemically bonds to the surface of the particles thereof. It is preferable, in other words, 
that those pigments be made capable of dispersing and/or dissolving in water by first dispersing the pigment in a solvent 
that has no active protons, that is not reactive with sulfonic acid, and wherein the pigment is insoluble or very slightly 
soluble, and then surface-treating the pigment with either amide-sulfuric acid or a complex of sulfur trioxide and a 
tertiary amine so that -S0 3 M and/or -RS0 2 M chemically bonds to the surface of the particles thereof. 
[0108] Various commonly known surface treatment means can be employed as the surface treatment means for 
grafting the functional groups or salts thereof noted in the foregoing to the surface of the pigment, either directly or 
with an intervening polyvalent group. 

[0109] citable examples thereof include means wherewith commercially available oxide carbon black is treated with 
a solution of sodium hypochlorite or ozone and the carbon black is subjected to a further oxidization treatment to make 
the surface thereof more hydrophilic (described in Japanese Patent Application Laid-Open No. H7-258578/1 995 (pub- 
lished), Japanese Patent Application Laid-Open No. H8-3498/1996 (published), Japanese Patent Application Laid- 
Open No. H1 0-1 20958/1 998 (published), Japanese Patent Application Laid-Open No. H1 0-1 95331/1 998 (published), 
and Japanese Patent Application Laid-Open No. H1 0-237349/1 998 (published), forexample), means wherewith carbon 
black is treated with 3-amine-N-alkyl substituted pyridium bromide (described in Japanese Patent Application Laid- 
Open No- H1 0-1 95360/1 998 (published) and Japanese Patent Application Laid-Open No. H1 0-330665/1 998 (pub- 
lished), forexample), means wherewith the organic pigment is dispersed in a solvent wherein that organic pigment is 
insoluble or slightly soluble and sulfone groups are inducted to the pigment particle surface using a sulfonating agent 
(described in Japanese Patent Application Laid-Open No. H8-283596/1 996 (published), Japanese Patent Application 
Laid-Open No. H1 0-1 1 01 1 0/1 998 (published), and Japanese Patent Application Laid-Open No. H1 0-1 1 01 1 1/1 988 (pub- 
lished), for example), and means wherewith the organic pigment is dispersed in an alkaline solvent that forms a complex 
with sulfur trioxide, the surface of the organic pigment is treated by adding sulfur trioxide thereto, and sulfone groups 
or sulfonamine groups are inducted thereto (described in Japanese Patent Application Laid-Open No. 
H 10-1 101 14/1 998 (published), for example). However, the fabrication means for the surface-treated pigments used in 
the present invention are not limited to or by these means. 

[01 10] The absolute value of the zeta potential of the surface-treated pigment dispersion liquid (aqueous dispersion 
liquid) used in the ink compositions of the present invention at 20°C and pH 8 to 9 should be 30 mV or higher. That is, 
because these surface-treated pigments secure dispersion stability by electrical repulsion induced by dispersed groups 
inducted to the surface of the particles thereof, it is preferable that the potential (zeta potential) at the pigment surface 
be at or above a certain value. In cases where the penetrating agents described subsequently and the surface-treated 
pigments described in the foregoing and deemed desirable in the ink compositions of the present invention are added 
to the ink composition, the absolute value of the zeta potential of the surface-treated pigment dispersion liquid at 20°C 
and pH 8 to 9 should be 30 mV or higher in order to secure pigment dispersion stability. 

[0111] The zeta potential of the surface-treated pigment dispersion liquid at 20°C and pH 8 to 9 is measured with a 
laser Doppler electrophoresis apparatus (ELS-800 produced by Otsuka Electronic). 

[0112] Surface-treated pigment dispersion liquids exhibiting zeta potential absolute values of 30 mV or higher at 
20°C and pH 8 to 9 are obtained by such means as are described subsequently in example, for example. 
[0113] The amount of pigment added as colorant, although discretionary, should be 0.5 to 20 wt.% relative to the 
total quantity of ink composition, with a range of 2 to 1 0 wt.% being preferable. At 0.5 wt.% and above, images having 
the desired image density are readily obtained, and, at 20 wt.% and below, the ink viscosity can be easily adjusted to 
facilitate stable discharge in ink jet procedures. 

[0114] In the ink compositions used in the image recording method of the present invention, it is preferable that one 
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or more substances selected from a group comprising acetylene glycol surfactants, acetylene alcohol surfactants, 
glycol ethers, and 1 ,2-alkylene glycols be used as the penetrating agent described earlier, 

[0115] It is preferable that the acetylene glycol surfactants and acetylene alcohol surfactants used be the same as 
or similar to those used preferably in the coating liquid described earlier. The amount of such acetylene glycol surfactant 
5 and/or acetylene alcohol surfactant added should be 0.1 to 3 wt.% relative to the total quantity of ink composition, with 
a range of 0.5 to 2 wt.% being preferable. When that amount is less than 0. 1 wt.%, it is difficult to obtain an adequate 
penetration effect, and when 3 wt.% is exceeded, the nozzle surfaces on the ink jet head are wetted, and in some 
cases it is difficult to obtain stable discharge. 

[0116] It is preferable that the glycol ethers and 1 ,2-alkylene glycols used be the same as or similar to those used 
10 preferably in the coating liquid described earlier. The amount of such glycol ethers and/or 1 ,2-alkylene glycols added 
should constitute a content of 0.5 to 30 wt.% relative to the entire quantity of ink composition, with a content ranging 
from 3 to 30 wt.% being preferable. When that amount is less than 0.5 wt%. an adequate penetration effect is difficult 
to obtain, when 30 wt.% is exceeded, the viscosity of the ink composition rises, and in some cases it is difficult to obtain 
stable discharge. 

is [0117] The ink composition used in the image recording method of the present invention should also contain at least 
one substance having the structure expressed in formula (I) below in the ink composition. 



20 



(I) R - EOn - POm - X 



(where R represents an alkyl group having 1 to 12 carbons, the structure whereof may be either a straight chain or 
branching; X represents -H or -S0 3 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, ammonium 
ion, or organic ammonium ion); EO represents an ethylene oxy group; PO represents a propylene oxy group; and n 
and m are repeating units, indicating average values in the system overall. EO and PO indicate presence in the mol- 

25 ecule, with the order thereof being irrelevant.) 

[0118] By adding substances having the structure expressed by the formula ( I ) above, the ink composition pene- 
trability into the recording medium is enhanced. As to specific examples of substances such as these, substances the 
same as or similar to those used preferably in the coating liquid described earlier should be used. 
[01 19] The amount of the substances exhibited by formula (I) above added into the ink composition is discretionary, 

30 but should be 0.5 to 30 wt.% relative to the entire quantity of ink composition. When the added amount is less than 0.5 
wt.%. thaeffect of enhancing penetrability is weakened, whereas when the added amount exceeds 30 wt.%, the vis- 
cosity of the ink composition rises and in some cases it is difficult to obtain stable discharge. 

[01 20] The surface tension of the ink composition used in the image recording method of the present invention should 
be 40 mN/m or less at 20°C. 

35 [0121] As components in the ink composition used in the image recording method of the present invention, further- 
more, such additives as UV absorbing agents, preservatives . antioxidants, electrical conductivity adjusting agents, pH 
adjusting agents, viscosity adjusting agents, surface tension adjusting agents, and oxygen absorbents can be appro- 
priately used. 

[0122] In the image recording method of the present invention, moreover, the film thickness of the dried coating layer 
40 need only be such that the recorded images can be thoroughly coated, with 0.1 to 100 jxm being reasonable, and a 
range of 0.5 to 20 u.m being preferable. When the colorant in the image recording ink composition is a dye, a range of 
2 to 20 u.m is to be preferred. When the colorant in the image recording ink composition is one made dispersable and/ 
or soluble in water by a dispersant, a film thickness range of 0.5 to 5 |im is to be preferred. And when the colorant in. 
the image recording ink composition is a surface-treated pigment, a film thickness range of 0.5 to 1 0 (im is to be 
45 preferred. 

[0123] Paper is generally used for the recording medium .used in the image recording method of the present inven- 
tion, but a resin such as plastic or a metal or the like may also be used if the surface thereof has been treated and it 
has an ink absorption layer. 

[0124] Recordings recorded using the image recording method of the present invention exhibit good recording fast- 
so ness properties such as light resistance, water resistance, and fixation, and good image quality having outstanding 
glossiness is obtained, making them effective for use in outdoor posters and signs. 

[0125] When a surface-treated pigment is used as the colorant in the image recording ink composition, in particular, 
in addition to the qualities noted above, the composition is fast-drying, making it possible to perform recording with 
high image density and high picture quality, and rubbing resistance can also be improved. Thus such image recording 
55 ink compositions are particularly effective for use in outdoor posters and signs. 



11 

XX:iO:<EP 1145865A2 I > 



EP 1 145 865 A2 



[Examples] 

[0126] The present invention is described in further detail in the following examples, but the present invention is not 
limited thereto or thereby. The physical property values given in these examples and comparative examples are values 
at 20°C, with the mean particle diameters measured with the particular size distribution meter ELS-800 (produced by 
Otsuka Electronic Co.), the viscosities measured with the rotating viscosity meter RFS2 (produced by Rheometric Co.) 
using a shearing speed of 200/second, and the surface tensions measured by the surface tension meter CBVP-A3 
(produced by Kyowa Surfactant Chemical Co.). Parts and percentages are all by weight unless otherwise indicated. 

(Example 1) 

(1) Image recording ink composition fabrication 
[0127] 



Direct biack #154 


5.0% 


Ethylene glycol monoethyl ether 


12.0% 


Ethylene glycol monomethyl ether 


8.0% 


Triethylene glycol mono-iso-propyl ether 


8.0% 


Glycerin 


5.0% 


Monoethanolamine 


0.8% 


Potassium hydroxide 


0.1% 


Ion exchange water 


Remainder 



[0128] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 \im, whereupon an image recording ink composition (having a surface tension of 34 mN/ 
m) was fabricated. 

(2) Coating liquid preparation 

[01 29] A styrene-acrylic acid copolymer system emulsion (product name: Joncryl 679, produced by Johnson Polymer 
Co.) was used as the aqueous emulsion for the fine polymer particles in example 1 . The average molecular weight of 
the copolymer in the Joncryl 679 was 7,000 and the acid value was 200. The lowest film formation temperature of this 
fine polymer particle emulsion was 90°C. 



Joncryl 679 


35.0% (as solid material) 


Diethylene glycol mono-n-hexyl ether 


5.0% 


1 ,5-pentandiol 


3.0% 


Substance (1) expressed in formula (I) 


0.4% 


Glycerin 


5.0% 


Diethanolamine 


2.5% 


Ion exchange water 


Remainder 



[0130] In the substance (1) expressed in formula (I), furthermore, R is a neopentyl group, X is hydrogen, n is 3.0, 
and m is 1 .5. 

[0131] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 |im, whereupon a coating liquid (having a surface tension of 35 mN/m) was fabricated. 

(3) Recording fabrication 
[01 32] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson corporation) 

[0133] The image recording ink composition of example 1(1) and the coating liquid of example 1(2) were loaded, 
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w 



15 



20 



25 



respectively, into the PM-700C and the recording 1 of example 1 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0134] The image density in recording 1 was at a level presenting no problem in practice, and the drying speed was 
sufficiently fast 

(Example 2) 

(1) Pigment dispersion liquid fabrication 

[01 35] After completely dissolving 4 parts styrene-acrylic acid copolymer resin (average molecular weight = 20,000; 
acid value = 200). 2.5 parts triethanolamine, 0.5 part isopropyl alcohol, 5 parts of a polyoxyethyleneoleyl ether system 
dispersant (product name: Hytenol 18E, produced by Dat-ichi Kogyo Seiyaku), and 68 parts ion exchange water under 
heating to 70°C. 20 parts carbon black MA7 (produced by Mitsubishi Chemical Corporation) were mixed in and stirred, 
and dispersion was effected with an Eiger Motor Mill (produced by Eiger Japan) until the mean particle diameter of the 
pigment was 100 nm (with a bead packing ratio of 70% and media diameter of 0.7 mm). 

(2) Image recording ink composition preparation 
[0136] 



Example 2(1) pigment dispersion liquid 


35.0% 


Surfynol 420 


0.5% 


Triethylene glycol mono-iso-propyl ether 


3.0% 


1 ,6-hexanediol 


2.0% 


Glycerin 


5.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



30 [0137] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 urn, to prepare an image recording ink composition (having a surface tension of 32 mN/m), 

(3) coating liquid preparation 

35 [0138] A styrene-acrylic acid copolymer system emulsion (product name: Joncryl 68, produced by Johnson Polymer 
Co.) was used as the emulsion for the fine polymer particles in example 2. The average molecular weight of the co- 
polymer in the Joncryl 68 was 1 0,000 and the acid value was 1 95. 

[0139] The lowest film formation temperature of this fine polymer particle emulsion was 70°c. 



40 



45 



so 



Joncryl 68 


20.0% (as solid material) 


Surfynol 485 


1 .2% 


Propylene glycol monoethyl ether 


5.0% 


Substance (2) expressed in formula (I) 


0.3% 


Tetraethylene glycol 


3.5% 


Diethylene glycol 


7.0% 


Triethanolamine 


2.0% 


Ion exchange water 


Remainder 



[0140] In the substance (2) expressed in formula (I), moreover, R is a 1 ,3-demethylbutyl group, X is -S0 3 M where 
M is a sodium ion, n is 3.0, and m is 1 .3. 

[0141] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 jam, to prepare a coating liquid (having a surface tension of 30 mN/m). 



55 
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(4) Recording preparation 
[0142] 

5 Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 

Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0143] The image recording ink composition of example 2(2) and the coating liquid of example 2(3) were loaded, 
respectively, into the PM-700C and the recording 2 of example 2 was obtained by two recording head scans, namely 
10 a scan to form the image, and a scan to spray on the coating liquid. 

[0144] The image density in recording 2 was at a level presenting no problem in practice, and the drying speed was 
sufficiently fast. 

(Example 3) 

15 

(1) Image recording ink composition preparation 
[0145] 



Example 2(1) pigment dispersion liquid 


25.0% 


Direct black #154 


3.0% 


Surfynol104E 


0.5% 


Dipropylene glycol monomethyl ether 


5.0% 


1 ,5-pentanediol 


3.0% 


Glycerin 


8.0% 


Diethylene glycol 


3.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



30 

[0146] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn, to prepare an image recording ink composition (having a surface tension of 32 mN/m). 

(2) Coating liquid preparation 

35 

[0147] In example 3, an acrylic based emulsion (product name: Primal AC-490, produced by Rohm and Haas Co.) 
was used for the fine polymer particles. The minimum film formation temperature of this fine polymer particle emulsion 
was 18°c. 



Primal AC-490 


2.0% (solid part) 


Surfynol 440 


0.8% 


Diethylene glycol mono-n-propyl ether 


7.0% 


1 ,6-hexanediol 


0.5% 


Glycerin 


8.0% 


Ion exchange water 


Remainder 



[0148] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 urn, to prepare a coating liquid (having a surface tension of 31 mN/m). 

50 

(3) Recording preparation 
[0149] 

55 Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 

Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0150] The image recording ink composition of example 3(1) and the coating liquid of example 3(2) were loaded, 
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respectively, into the PM-700C and the recording 3 of example 3 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0151] The image density in recording 3 was at a level presenting no problem in practice, and the drying speed was 
sufficiently fast. 

(Example 4) 

(1) Surface-treated pigment preparation 

[0152] Into 280 parts sulf.olane were mixed 22 parts carbon black MA-100 (produced by Mitsubishi Chemical Cor- 
poration), and this was graded and dispersed for 1 hour with an Eiger Motor Mill (produced by Eiger Japan) with a 
bead packing ratio of 70% and a turning speed of 5,000 rpm. The mixture liquid of the graded and dispersed pigment 
paste and solvent was transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to 
evaporate off as much of the moisture contained in the system as possible, after which temperature control was effected 
to 150°C. Next, 26 parts sulfur trioxide were added and caused to react for 7 hours. After that reaction was complete, 
several washings were performed with excessive sulfolane, then the material was poured into water and filtrated to 
yield surface-treated carbon black pigment particles, 

(2) Pigment dispersion liquid preparation 

[01 53] To 20 parts of the surface-treated carbon black obtained in example 4(1 ) were added 2.5 parts triethanolamine 
as a neutralizing agent, and 77.5 parts ion exchange water. Using a paint shaker (bead packing ratio = 60%; media 
diameter =1.7 mm), dispersion was effected until the mean particle diameter (secondary particle diameter) of the 
carbon black became 1 00 nm to yield a surface -treated carbon black pigment dispersion liquid. The absolute value of 
the zeta potential of the surface-treated carbon black pigment dispersion liquid at 20°C and pH 8 to 9 was 62 mV. 

(3) Image recording ink composition preparation 
[0154] 



Example 4(2) pigment dispersion liquid 


30.0% 


Surfynol 485 


0.5% 


Surfynoi TG 


0.5% 


Triethylene glycol mono-n-butyl ether 


5.0% 


Propylene glycol mono-n-butyl ether 


2.0% 


1 ,2-hexanediol 


3.0% 


Substance (3) expressed in formula (I) 


5.0% 


Glycerin 


15.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0155] In substance (3) represented by formula (I), R is an n-hexyl group, X is hydrogen, n is 5.0, and m is 1.0. 
[0156] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 jim, to prepare an image recording ink composition (having a surface tension of 29 mN/m). 

(4) Emulsion preparation 

[01 57] Into a reaction vessel equipped with a drip apparatus, thermometer, water-cooled reflex condenser, and stirrer, 
72.7 parts ion exchange water were placed. While stirring this at 75°C in a nitrogen atmosphere, 0.2 part potassium 
persulfate (polymerization starter) was added. A monomer solution wherein 0,05 part sodium lauryl sulfate, 4 parts 
glycidoxy acrylate, 5 parts styrene, 6 parts tetrahydrofurfuryl acrylate, 5 parts butylmethacrylate, and 0.05 parts t- 
dodecyl mercaptan were put into 7 parts ion exchange water was dripped into the reaction vessel prepared as noted 
above, at 75° : causing a reaction to produce a primary substance. Next, 2 parts of a 10% solution of ammonium 
persulfate were added and stirred into the primary substance in the reaction vessel, and, last of all : 30 parts ion ex- 
change water, 0.2 part potassium lauryl sulfate, 30 parts styrene, 25 parts butyl methacrylate, 6 parts butyl acrylate, 
2 parts acrylic acid, 1 part 1 ,6-hexanediol dimethacrylate, and 0.5 part t-dodecyl mercaptan were further added to the 
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reaction vessel while stirring at 70°C. After causing a polymerization reaction, the pH was adjusted to 8.5 by neutralizing 
with sodium hydroxide, whereupon an aqueous emulsion of fine polymer particles was prepared and made emulsion 
A. The minimum film formation temperature of this fine polymer particle emulsion was 20°c. 

(5) Coating liquid preparation 



[0158] 





Example 4(4) emulsion A 


11 .0% (as solid part) 


10 


Diethylene glycol mono-t-butyl ether 


7.0% 




1 ,2-pentanediol 


1 .5% 




Substance (4) expressed in formula (I) 


5.0% 




Thiodiglycol 


2.0% 


15 


Glycerin 


15.0% 




Monoethanolamine 


0.6% 




Ion exchange water 


Remainder 



[0159] In the substance (4) expressed in formula (I), R is a 1 : 1-dimethylbutyl group, X is hydrogen, n is 4.0, and m 
20 is 1.0. 

[0160] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 u.m, to prepare a coating liquid (having a surface tension of 33 mN/m). 

(6) Recording preparation 

25 

[0161] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

30 

[0162] The image recording ink composition of example 4(3) and the coating liquid of example 4(5) were loaded, 
respectively, into the PM-700C and the recording 4 of example 4 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0163] The image density in recording 4 was very high, and visibility was outstanding. The drying speed was also 
35 very fast. 

(Example 5) 

(1) Image recording ink composition preparation 

40 

[0164] 



Example 2(1) pigment dispersion liquid 


20.0% 


Example 4(2) pigment dispersion liquid 


20.0% 


Direct black #154 


3.0% 


Surfynol 465 


0.8% 


Triethylene glycol mono-t-butyl ether 


5.0% 


Glycerin 


10.0% 


Triethanolamine 


0.6% 


Ion exchange water 


Remainder 



[0165] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 urn, to prepare an image recording ink composition (having a surface tension of 30 mN/m). 

55 

(2) Coating liquid preparation 

[0166] In example 5, an acrylic acid-styrene copolymer system emulsion (product name: Joncryl Emulsion J-775, 

i 
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produced by Johnson Polymer Co.) was used for the fine polymer particle aqueous emulsion. The minimum film for- 
mation temperature of this emulsion was 15°C, and the acid value was 55. 





Joncryl Emulsion J-775 


3.0% (as solid part) 


5 


Surfynol TG 


0.8% 




Dipropylene glycol mono-t-butyl ether 


2.0% 




Substance (5) expressed in formula (I) 


7.0% 




2-pyrrolidone 


5.0% 


10 


Glycerin 


13.0% 




Triethanolamine 


0.9% 




Ion exchange water 


Remainder 



15 



20 



25 



30 



35 



40 



45 



50 



[0167] The substance (5) expressed in formula (I) is a mixture of 50% of a substance wherein R is an n-hexyl group 
and 50% of a substance wherein R is a 2-ethlyhexyl group, with X being -SO a M in both, where M is a lithium ion. In 
the substance wherein R is an n-hexyl group, n is 4.0 and m is 2.0, whereas in the substance wherein R is a 2-ethylhexyl 
group, n is 4.0 and m is 0. 

[0168] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filler having a pore si^e of 10 jam, to prepare a coating liquid (having a surface tension of 29 mN/m). 

(3) Recording preparation 

[0169] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson corporation) 

[0170] The image recording ink composition of example 5(1) and the coating liquid of example 5(2) were loaded, 
respectively, into the PM-700C and the recording 5 of example 5 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0171] The image density in recording 5 was very high, and visibility was outstanding. The drying speed was also 
very fast.,, 

(Example 6) 

(1) Surface-treated pigment preparation 

[0172] 17 parts phthalocyanine pigment (C. I. pigment blue 15:3) were mixed with 450 parts quinoline, and this was 
graded and dispersed for 2 hours with an Eiger Motor Mill M (produced by Eiger Japan) with a bead packing ratio of 
70% and a turning speed of 5,000 rpm. The mixture liquid of the graded and dispersed pigment paste and solvent was 
transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to evaporate off as much 
of the moisture contained in the syetem as possible, after which temperature control was effected to 160°C. Next, 22 
parts of a sulfonated pyridine complex were added and caused to react for 8 hours. After that reaction was complete, 
several washings were performed with excessive quinoline, then the material was poured into water and filtrated to 
yield surface-treated phthalocyanine pigment particles. 

(2) Pigment dispersion liquid preparation 

[0173] To 10 parts of the surface-treated phthalocyanine pigment obtained in example 6(1) were added 2 parts N, 
N-diethylethanolamine as a neutralizing agent, and 88 parts ion exchange water. Using a paint shaker {bead packing 
ratio = 60%; media diameter =1.7 mm), dispersion was effected until the mean particle diameter (secondary particle 
diameter) of the phthalocyanine became 95 nm to yield a surface-treated phthalocyanine pigment dispersion liquid. 
The absolute value of the zeta potential of the surface-treated phthalocyanine pigment dispersion liquid at 20°C and 
pH 8 to 9 was 53 mv. 
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(3) Image recording ink composition preparation 
[0174] 



Example 6(2) pigment dispersion liquid 


50.0% 


Surfynol 465 


0.6% 


Propylene glycol mono-t-butyl ether 


4.0% 


1 ,2-pentanediol 


3.0% 


Glycerin 


15.0% 


Triisopropanolamine 


0.2% 


Ion exchange water 


Remainder 



[0175] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore sjze of 10|im, to prepare an image recording ink composition (having a surface tension of 30mN/m). 

(4) coating liquid preparation 

[01 76] For the fine polymer particle aqueous emulsion in example 6, a styrene-acrylic acid copolymer system emul- 
sion (product name: Joncryl Emulsion J-741 , produced by Johnson Polymer Co.) was used. The average molecular 
weight of the copolymer in Joncryl Emulsion J-741 is 3,900. The minimum film formation temperature of this fine polymer 
particle emulsion is 5°C, and the acid value is 51 . 





Joncryl Emulsion J-741 


5.0% (as solid part) 


25 


Surfynol 82 


0.5% 




Propylene glycol mono-iso-propyl ether 


3.0% 




1 ,2-hexanediol 


10.0% 




Substance (6) expressed in formula (I) 


5.0% 


30 


Glycerin 


9.0% 




Triethanolamine 


0.9% 




Ion exchange water 


Remainder 



[0177] In substance (6) expressed in formula (I), R is an isobutyl group, X is -S0 3 M, where M is a potassium ion, n 
35 is 3.0, andm is 3.0. 

[0178] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 u,m, to prepare a coating liquid (having a surface tension of 31 mN/m). 

(5) Recording preparation 

40 

[01 79] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

45 

[0180] The image recording ink composition of example 6(3) and the coating liquid of example 6(4) were loaded, 
respectively, into the PM-700C and the recording 6 of example 6 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0181] The image density in recording 6 was very high, and visibility was outstanding. The drying speed was also 
so very fast. 

(Example 7) 

(1) Surface-treated pigment preparation 

55 

[0182] 24 parts dimethyl quinacridon pigment (c. I. pigment red 122) were mixed with 520 parts quinoline, and this 
was graded and dispersed for 2 hours with an Eiger Motor Mill (produced by Eiger Japan) with a bead packing ratio 
of 70% and a turning speed of 5 : 000 rpm. The mixture liquid of the graded and dispersed pigment paste and solvent 
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was transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to evaporate off as 
much of the moisture contained in the system as possible, after which temperature control was effected to 165°C. 
Next, 22 parts of a sulfonated pyridine complex were added as a reaction agent and this material was caused to react 
for 4 hours. After that reaction was complete, several washings were performed with excessive quinoline, then the 
5 material was poured into water and filtrated to yield surface-treated dimethyl quinacridon pigment particles. 

(2) Pigment dispersion liquid preparation 

[0183] To 15 parts of the surface-treated dimethyl quinacridon pigment obtained in example 7(1) were added 2 parts 
10 tripropanolamine as a neutralizing agent, and 83 parts ion exchange water. Using a paint shaker (bead packing ratio 
= 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle diameter (secondary particle diam- 
eter) of the dimethyl quinacridon became 100 nm to yield a surface-treated dimethyl quinacridon pigment dispersion 
liquid. The absolute value of the zeta potential of the surface-treated dimethyl quinacridon pigment dispersion liquid 
at 20°C and pH 8 to 9 was 45 mV. 

15 

(3) Image recording ink composition preparation 



[0184] 



20 



25 



30 



35 



40 



45 



Example 7(2) pigment dispersion liquid 


50.0% 


Surfynol TG 


0.1% 


Triethylene glycol mono-n-butyl ether 


0.5% 


1 ,2-pentanediot 


15.0% 


1 ,2-hexanediol 


10.0% 


Glycerin 


5.0% 


Triethylene glycol 


3.0% 


Triisopropanolamine 


0.3% 


Ion exchange water 


Remainder 



[0185] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 u.m, to prepare an image recording ink composition (having a surface tension of 30 mN/m). 

(4) Emulsion preparation 

[0186] Into a reaction vessel equipped with a drip apparatus, thermometer, water-cooled reflex condenser, and stirrer, 
62.7 parts ion exchange water were placed. While stirring this at 70°C in a nitrogen atmosphere, 0.2 part potassium 
persulfate (polymerization starter) was added. A monomer solution wherein 0.06 part sodium lauryl sulfate, 10 parts 
styrene, 5 parts glycidoxymethacrylate, 15 parts butylmeth aery late, and 0.04 parts t-dodecyl mercaptan were put into 
7 parts ion exchange water was dripped into the reaction vessel prepared as noted above, at 70°, and caused to react 
to produce a primary substance. Next, 2 parts of-a 1 0% solution of ammonium persulfate were added and stirred into 
the primary substance in the reaction vessel, and, last of all, 30 parts ion exchange water, 0.2 part potassium lauryl 
sulfate, 30 parts styrene, 20 parts buty! acrylate, 10 parts acrylic acid, 1 part acrylamide, and 0.5 part t-dodecyl mer- 
captan were further added to the reaction vessel while stirring at 70°C. After causing a polymerization reaction, the 
pH was made 8.5 by neutralizing with triethanolamine, whereupon an aqueous emulsion of fine polymer particles was 
prepared and made emulsion B. The minimum film formation temperature of this fine polymer particle emulsion was 
-5°C. 



so 



(5) coating liquid preparation 
[01 87] 



55 



Example 7(4) emulsion 


13.0% (as solid part) 


Surfynol 485 


1 .0% 


Dipropylene glycol mono-n-butyl ether 


2.0% 


Substance (7) expressed in formula (I) 


10.0% 


Glycerin 


5.0% 
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(continued) 





Trimethylol propane 


1.0% 




Triethanolamine 


0.7% 


5 


Ion exchange water 


Remainder 



10 



15 



20 



25 



30 



35 



40 



45 



50 



[0188] The substance (7) expressed in formula (I) is a mixture of 50% of a substance wherein R is a 1 ,3-dimethylbutyl 
group and 50% of a substance wherein R is an n-heptyl group, with X being hydrogen in both. In the substance wherein 
R is a 1 3-dimethylbutyl group, n is 3.0 and m is 1 .0, whereas in the substance wherein R is an n-heptyl group, n is 
3.5 and m is 1 .0. 

[0189] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 jam, to prepare a coating liquid (having a surface tension of 28 mN/m). 

(5) Recording preparation 
[0190] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0191] The image recording ink composition of example 7(3) and the coating liquid of example 7(4) were loaded, 
respectively, into the PM-700C and the recording 7 of example 7 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0192] The image density in recording 7 was very high, and visibility was outstanding. The drying speed was also 
very fast. 

(Example 8) 

(1) Surface-treated pigment preparation 

[0193] 22 parts isoindolinone pigment (C. I. pigment yellow 109) were mixed with 510 parts quinoline, and this was 
graded and dispersed for 2 hours with an Eiger Motor Mill M250 (produced by Eiger Japan) with a bead packing ratio 
of 70% and a turning speed of 5,000 rpm. The mixture liquid of the graded and dispersed pigment paste and solvent 
was transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to evaporate off as 
much of the moisture contained in the system as possible, after which temperature control was effected to 160°C. 
Next, 21 parts of a sulfonated pyridine complex were added as a reaction agent and this material was caused to react 
for 4 hours. After that reaction was complete, several washings were performed with excessive quinoline, then the 
material was poured into water and filtrated to yield surface-treated isoindolinone pigment particles. 

(2) Pigment dispersion liquid preparation 

[0194] To 20 parts of the surface -treated isoindolinone pigment obtained in example 8(1) were added 5 parts (10 wt. 
%) of an aqueous solution of sodium hydroxide as a neutralizing agent, and 75 parts ion exchange water, using a paint 
shaker (bead packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle diameter 
(secondary particle diameter) of the isoindolinone became 90 nm to yield a surface-treated isoindolinone pigment 
dispersion liquid. The absolute value of the zeta potential of the surface-treated isoindolinone pigment dispersion liquid 
at 20°C and pH 8 to 9 was 50 mV. 

(3) Image recording ink composition preparation 
[0195] Example 8(2) pigment dispersion liquid 50.0% 



55 



Surfynol 465 


1 .2% 


Triethylene glycol mono-t-butyl ether 


5.0% 


Substance (8) expressed in formula (I) 


2.0% 


Glycerin 


10.0% 


Tetraethylene glycol 


4.0% 



20 
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(continued) 



Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



5 

[0196] In substance (8) expressed in formula (I), R is a t-butyl group, X is -S0 3 M where M is an ammonium ion, n 
is 3.0, and m is 1 .0. 

[0197] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn , to prepare an image recording ink composition (having a surface tension of 29 mN/m). 

10 

(4) Coating liquid fabrication 

[0198] In example 8, an acrylic emulsion (product name: Primal AC-61 , produced by Rohm and Haas) was used as 
the fine polymer particle aqueous emulsion. The minimum film formation temperature of this fine polymer particle 
15 emulsion was 18°C. 



Primal AC-61 


15.0% (as solid part) 


Surfynol 485 


1.0% 


Propylene glycol mono-n-butyl ether 


5.0% 


Substance (9) expressed in formula (I) 


2.0% 


Tet rap ropy lene glycol 


5.0% 


Diethylene glycol 


5.0% 


Glycerin 


5.0% 


Triisopropanolamine 


0.3% 


Ion exchange water 


Remainder 



[0199] The substance (9) expressed in formula (I) is a mixture of 50% of a substance wherein R is a neopentyl group, 
30% of a substance wherein R an n-pentyl group, and 20% of a substance wherein R is an isopentyl group, in all 
whereof X is -S0 3 M, where M is a triethanolamine cation. In the substance wherein R is a neopentyl group, n is 1 .0 
and m is 0.3. In the substance wherein R is n-pentyl, n is 2.5 and m is 1 ,0. And in the substance where R is an isopentyl 
group, n is 3.0 and m is 1 ,5. 

[0200] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 jim, to prepare a coating liquid (having a surface tension of 30 mN/m). 

35 

(5) Recording preparation 
[0201] 

40 Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 

Printer: PM-700C (produced by Seiko-Epson Corporation) 



[0202] The image recording ink composition of example 8(3) and the coating liquid of example 8(4) were loaded, 
respectively, into the PM-700C and the recording 8 of example 8 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0203] The image density in recording 8 was very high, and visibility was outstanding. The drying speed was also 
very fast. 



so 



55 



(Example 9) 

(1) Surface-treated pigment preparation 

[0204] 220 g of carbon black ("MA-100" produced by Mitsubishi Chemical Corporation) were mixed and dispersed 
in 1 ,000 g of water. Into this was dripped 400 g of sodium hypochlorite (1 2%). This was stirred for 1 0 hours at 90 to 
110°C ( then water washing and filtration were done repeatedly to yield surface-treated carbon black pigment particles. 
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(2) Pigment dispersion liquid preparation 



10 



15 



20 
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[0205] To 15 parts of the surface-treated carbon black pigment obtained in example 9(1) were added 10 parts (10 
wt.%) of an aqueous solution of sodium hydroxide as a neutralizing agent, and 75 parts ion exchange water. Using a 
paint shaker (bead packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle 
diameter (secondary particle diameter) of the carbon black became 110 nm to yield a surface-treated carbon black 
pigment dispersion liquid having 15 wt.% of carboxyl group and phenolic hydroxyl group in the surface thereof. The 
absolute value of the zeta potential of the surface-treated carbon black pigment dispersion liquid at 20°C and pH 8 to 
9 was 55 mV. 

(3) Image recording ink composition preparation 
[0206] 



Example 9(2) pigment dispersion liquid 


30.0% 


Surfynol TG 


0.1% 


Substance (10) expressed in formula (I) 


21.0% 


Glycerin 


5.0% 


Triethylene glycol 


3.0% 


Ion exchange water 


Remainder 



[0207] In substance (1 0) expressed in formula (I), R is a t-butyl group, X is -SO a M where M is a sodium ion, n is 3.0, 
and m is 1 .0. 

[0208] The components noted above were mixed and then filtrated to yield an image recording ink composition 
(surface tension = 28 mN/m). 

(4) Coating liquid preparation 

[0209] In example 9, an acrylic emulsion (product name: Primal AC-507, produced by Rohm and Haas) was used 
as the fine polymer particle aqueous emulsion. The minimum film formation temperature of this fine polymer particle 
emulsion was 14°C. 



Primal AC-507 


4.0% (as solid part) 


Surfynol 485 


1 .0% 


Propyline glycol mono-t-butyl ether 


4.0% 


1 ,2-hexane diol 


0.5% 


Substance (11) expressed in formula (I) 


1 .0% 


Glycerin 


5.0% 


Propylene glycol 


3.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0210] In the substance (11) expressed in formula (I), R is an n-octyle group, X is hydrogen, n is 5.0, and m is 1 .0. 
[021 1] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 u,m, to prepare a coating liquid (having a surface tension of 31 mN/m). 



so 



55 



(5) Recording preparation 
[021 2] 

Recording medium: Photo Paper (produced by Seiko-Epson corporation) 
Printer: PM-700C (produced by Seiko-Epson corporation) 

[0213] The image recording ink composition of example 9(3) and the coating liquid of example 9(4) were loaded, 
respectively, into the PM-700C and the recording 9 of example 9 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 
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[0214] The image density in recording 9 was quite high, and visibility was outstanding. The drying speed was also 
very fast. 

(Example 10) 

(1) Surface-treated pigment preparation 

[0215] 25 g of carbon black ("MA-77" produced by Mitsubishi chemical Corporation) were mixed and dispersed in 
500 g of water. The liquid obtained was subjected to a treatment for 2.5 hours, while stirring, with a gas containing 
ozone at an ozone concentration of 8 wt.%, at a flow rate of 500 cc/minute. water washing and filtration were then 
done repeatedly to yield surface-treated carbon black pigment particles. 

(2) Pigment dispersion liquid preparation 

[0216] To 16 parts of the surface-treated carbon black pigment obtained in example 10(1) were added 8 parts (10 
wt.%) of an aqueous solution of sodium hydroxide as a neutralizing agent, and 76 parts ion exchange water, using a 
paint shaker (bead packing ratio = 60%; media diameter = 1.7 mm), dispersion was effected until the mean particle 
diameter (secondary particle diameter) of the carbon black became 1 15 nm to yield a 1 6 wt,% surface-treated carbon 
black pigment dispersion liquid. 

[021 7] The absolute value of the zeta potential of the surface-treated carbon black pigment dispersion liquid at 20°C 
and pH 8 to 9 was 40 mV. 

(3) Image recording ink composition preparation 
[0218] 



Example 10(2) pigment dispersion liquid 


40.0% (as solid part) 


Surfynol 465 


1 .0% 


Ethylene glycol mono-t-butyl ether 


8.0% 


1 ,2-hexanediol 


2.0% 


Triethylene glycol 


5.0% 


Glycerin 


10.0% 


Ion exchange water 


Remainder 



[0219] The components noted above were mixed and then filtrated to yield an image recording ink composition 
(surface tension = 32 mN/m). 

(4) Coating liquid preparation 

[0220] In example 10, an acrylic emulsion (product name: Primal AC-22, produced by Rohm and Haas) was used 
as the fine polymer particle aqueous emulsion. The minimum film formation temperature of this fine polymer particle 
emulsion was 8°C. 



Primal AC-22 


8.0% (as solid part) 


Surfynol 485 


1 .0% 


Propyline glycol mono-n-butyl ether 


2.0% 


Substance (12) expressed in formula (I) 


2.0% 


Propylene glycol 


5.0% 


Diethylene glycol 


5.0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0221] In the substance (12) expressed in formula (I), R is an n-hexyl group, X is hydrogen, n is 4.0, and m is 3.0. 
[0222] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn, to prepare a coating liquid (having a surface tension of 30 mN/m). 
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(5) Recording preparation 
[0223] 

Recording medium: Photo Paper (produced by Seiko Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0224] The image recording ink composition of example 1 0(3) and the coating liquid of example 1 0(4) were loaded, 
respectively, into the PM-700C and the recording 1 0 of example 1 0 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0225] The image density in recording 1 0 was quite high, and visibility was outstanding. The drying speed was also 
very fast, 

(Example 11) 

(1) Surface-treated pigment preparation 

[0226] 1 5 g of carbon black ("MA-1 00" produced by Mitsubishi Chemical Corporation) and 5 g of p-amino-N-benzoic 
acid were mixed and dispersed in 110 g of water. Into this were dripped 2.4 g of nitric acid, and stirring was done for 
5 minutes at 70°C. An aqueous solution of sodium nitrite was added and, after stirring for another 2 hours, water 
washing and filtration were done repeatedly to yield surface-treated carbon black pigment particles. 

(2) Pigment dispersion liquid preparation 

[0227] To 12 parts of the surface-treated carbon black pigment obtained in example 11(1) were added 8 parts (10 
wt.%) of an aqueous solution of sodium hydroxide as a neutralizing agent, and 80 parts ion exchange water. Using a 
paint shaker (using glass beads; bead packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until 
the mean particle diameter (secondary particle diameter) of the carbon black became 1 1 0 nm to yield a 1 2 wt.% surface- 
treated carbon black pigment dispersion liquid with a sulfone group bonded through a phenyl group to the surface 
thereof. The absolute value of the zeta potential of the surface-treated carbon black pigment dispersion liquid at 20°C 
and pH 8 to 9 was 35 mV. 

(3) Image recording ink composition preparation 
[0228] 



Example 11(2) pigment dispersion liquid 


50.0% 


Surfynol 440 


0.5% 


Diethylene glycol mono-n-butyl ether 


2.0% 


1 ,2-pentanediol 


2.0% 


Substance (13) expressed in formula (I) 


2.0% 


Glycerin 


9.0% 


Diethylene glycol 


4.0% 


2-pyrrolidone 


5.0% 


Ion exchange water 


Remainder 



[0229] In the substance (13) expressed in formula (I), R is an n-pentyl group, X is hydrogen, n is 3.0, and m is 1 .0. 
The components noted above were mixed and then filtrated to yield an image recording ink composition (surface 
tension: 31 mN/m). 

(4) coating liquid preparation 

[0230] In example 11 , an acrylic colloidal dispersion (product name: Primal 1-100, produced by Rohm and Haas) was 
used as the fine polymer particle aqueous emulsion. The minimum film formation temperature of this fine polymer 
particle colloidal dispersion was 18°C. 
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Primal 1-100 


10.0% (as solid part) 


Surfynol 465 


1 .0% 


Dicthylcne glycol mono-t-butyl ether 


1 .0% 


1 ; 5-pentanediol 


2.0% 


Substance (14) expressed in formula (I) 


1 .0% 


Tetraethylene glycol 


5.0% 


Diethylene glycol 


5.0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0231] In substance (14) expressed in formula (I), furthermore, R is a t-butyl group, X is hydrogen, n is 3.0, and m 
is 2.0. 

[0232] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 jim, to prepare a coating liquid (having a surface tension of 30 mN/m). 

(5) Recording preparation 

[0233] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0234] The image recording ink composition of example 1 1 (3) and the coating liquid of example 1 1 (4) were loaded, 
respectively, into the PM-700C and the recording 11 of example 11 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0235] The image density in recording 11 was quite high, and visibility was outstanding. The drying speed was also 
very fast. 

(Example 12) 

(1) Surface-treated pigment preparation 

[0236] Keeping a solution wherein anthranilic acid was added to a concentrated aqueous solution of hydrochloric 
acid continually at 1 0°C or lower, an aqueous solution of sodium nitrite wherein 2 g of sodium nitrite were added to 1 0 
g of water at 5°C was added, and, while stirring for 20 minutes, 25 g of carbon black ("MA-1 00" produced by Mitsubishi 
Chemical Corporation) were mixed in and dispersed. Stirring was done for an additional 30 minutes. Then water wash- 
ing and filtration were done repeatedly to yield surface-treated carbon black pigment particles. 

(2) Pigment dispersion liquid preparation 

[0237] To 10 parts of the surface-treated carbon black pigment obtained in example 12(1) were added 2 parts of 
triethanolamine and 88 parts ion exchange water. Using a paint shaker (bead packing ratio = 60%; media diameter = 
1 .7 mm), dispersion was effected until the mean particle diameter (secondary particle diameter) of the carbon black 
became 1 08 nm to yield a 1 0 wt.% surface-treated carbon black pigment dispersion liquid with a carboxyl group bonded 
through a phenyl group to the surface thereof. The absolute value of the zeta potential of the surface-treated carbon 
black pigment dispersion liquid at 20°C and pH 8 to 9 was 38 mV. 

(3) Image recording ink composition preparation 
[0238] 



Example 12(2) pigment dispersion liquid 


50.0% 


Propylene glycol mono-n-butyl ether 


3.0% 


1 ,2-hexane diol 


2.0% 
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(continued) 




Glycerin 


10.0% 


Triethylene glycol 


8.0% 


Ion exchange water 


Remainder 



[0239] The components noted above were mixed and then filtrated to yield an image recording ink composition. 
(4) Coating liquid preparation 

[0240] In example 12, a styrene-acrylic acid copolymer system emulsion (product name: Joncryl Emulsion J-537, 
produced by Johnson Polymer) was used as the fine polymer particle aqueous emulsion. The minimum film formation 
temperature of this fine polymer particle emulsion was 42°C and the acid value was 40. 



Joncryl Emulsion J-537 


1 .0% (as solid part) 


Surfynol 485 


1 .0% 


Ethylene glycol mono-n-butyl ether 


5.0% 


1,2-pentanediol 


2.0% 


1 ,2-hexanediol 


2.0% 


Tetrapropylene glycol 


2.0% 


Tetraethylene glycol 


8.0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0241] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn, to prepare a coating liquid (having a surface tension of 32 mN/m). 

(4) Recording preparation 
[0242] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0243] The image recording ink composition of example B1 2(2) and the coating liquid of example B1 2(3) were loaded, 
respectively, into the PM-700C and the recording 12 of example B12 was obtained by two recording head scans, 
namely a scan to form the image, and a scan to spray on the coating liquid. 

[0244] The image density in recording 12 was quite high, and visibility was outstanding. The drying speed was also 
very fast. 

(Example 13) 

(1) Surface-treated pigment preparation 

[0245] 20 g of carbon black ("MA-1 00" produced by Mitsubishi Chemical Corporation) and 62 g of p-amino-N-ethyl- 
pyridinium bromide were mixed and dispersed in 150 g of water. Into this were dripped 32 g of nitric acid, and stirring 
was done for 5 minutes at 75°C. An aqueous solution of sodium nitrite was added and, after stirring for another 2 hours, 
water washing and filtration were done repeatedly to yield surface-treated carbon black pigment particles. 

(2) Pigment dispersion liquid preparation 

[0246] To 1 0 parts of the surface-treated carbon black pigment obtained in example 1 3(1 ) were added 2 parts trieth- 
anolamine and 88 parts ion exchange water. Using a paint shaker (bead packing ratio = 60%; media diameter = 1 .7 
mm), dispersion was effected until the mean particle diameter (secondary particle diameter) of the carbon black became 
1 08 nm to yield a 1 0 wt.% surface-treated carbon black pigment dispersion liquid with an N-ethylpyridyl group bonded 
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to the surface thereof. The absolute value of the zeta potential of the surface-treated carbon black pigment dispersion 
liquid at 20°C and pH 8 to 9 was 41 mv. 

(3) Image recording ink composition preparation 

[0247] 



Example 13(2) pigment dispersion liquid 


65.0% 


Surfynol 485 


1.8% 


Surfynol 440 


0.8% 


1 ,2-pentanediol 


0.5% 


Glycerin 


15.0% 


Ion exchange water 


Remainder 



[0248] The components noted above were mixed and then filtrated to yield an image recording ink composition 
(surface tension = 33 rriN/m). 

(4) coating liquid preparation 

[0249] In example 13, styrene-acrylic acid copolymer system emulsions (product names: Joncryl Emulsion J-741 
and Joncryl Emulsion J-775, produced by Johnson Polymer) were used for the fine polymer particle aqueous emulsion. 
The minimum film formation temperatures of these fine polymer particle emulsions were 5°C for J-741 and 15°C for 
J-775, and the acid value were 51 for J-741 and 55 for J-775. 



Joncryl Emulsion J-741 


20.0% (as solid part) 


Joncryl Emulsion J-775 


18.0% (as solid part) 


Triethylene glycol mono-n-butyl ether 


5.0% 


Triethylene glycol 


8.0% 


Surfynol 485 


1 .0% 


1 ,5-pentanediol 


2.5% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0250] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 u.m, to prepare a coating liquid (having a surface tension of 31 mN/m). 

(4) Recording preparation 

[0251] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0252] The image recording ink composition of example 13(2) and the coating liquid of example 13(3) were loaded, 
respectively, into the PM-700C and the recording 13 of example 13 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0253] The image density in recording 13 was quite high, and visibility was outstanding. The drying speed was also 
very fast. 



1145865A2 I > 



27 



EP 1 145 865 A2 

(Example 14) 

(1) Image recording ink composition preparation 
5 [0254] 



Direct black #154 


5.0% 


Glycerin 


5.0% 


Diethylene glycol mono-n-butyl ether 


5.0% 


Surfynol TG 


1 .0% 


2-pyrrolidone 


5.0% 


Triethanolamine 


0.8% 


Potassium hydroxide 


0.1% 


Ion exchange water 


Remainder 



[0255] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 0.5 u.m,to prepare an image recording ink composition (having a surface tension of 33mN/m). 

20 (2) CoaLing liquid preparation 

[0256] In example 14, a styrene-acrylic acid copolymer system emulsion (product name: Joncryl Emulsion J-390, 
produced by Johnson Polymer) was used as the fine polymer particle aqueous emulsion. The acid value in J-390 is 
54, and the minimum film formation temperature is 5°C or lower. 

25 



Joncryl Emulsion J-390 


12.0% (as solid part) 


Diethylene glycol mono-n-butyl ether 


5.0% 


1 ,5-pentandiol 


8.0% 


Formula (I) substance (1) 


8.0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



35 [0257] In substance (1 ) in formula (I), R is a neopentyl group, X is hydrogen, n is 3.0, and m is 1 .5. 

[0258] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 urn, to prepare a coating liquid (having a surface tension of 35 mN/m). 

(3) Recording preparation 

40 

[0259] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

45 

[0260] The image recording ink composition of example 14(1) and the coating liquid of example 14(2) were loaded, 
respectively, into the PM-700C and the recording 1 4 of example 1 4 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0261] The image density in recording 14 was at a level presenting no problem in practice, and the drying speed 
so after image recording was sufficiently fast. 

(Example 15) 

(1) pigment dispersion liquid preparation 

55 

[0262] After completely dissolving 4 parts styrene-acrylic acid copolymer resin (average molecular weight = 20,000; 
acid value = 200), 2.5 parts triethanolamine, 0.5 part isopropyl alcohol, 5 parts of a polyoxyethyleneoleyl ether system 
dispersant (product name: Hytenol 18E, produced by Dai-ichi Kogyo Seiyaku), and 68 parts ion exchange water under 



28 

SDOCID: <EP 1 145865A2_I_> 



EP 1 145 865 A2 

heating to 70°C, 20 parts carbon black MA7 (produced by Mitsubishi Chemical Corporation) were mixed in and stirred, 
and dispersion was effected with an Eiger Motor Mill (produced by Eiger Japan) until the mean particle diameter of the 
pigment was 100 nm (with a bead packing ratio of 70% and media diameter of 0.7 mm). 

5 (2) Image recording ink composition preparation 

[0263] 



Example 15(1) pigment dispersion liquid 


35.0% 


Glycerin 


5.0% 


Triethylene glycol mono-n-butyl ether 


4.0% 


1 ,5-pentanediol 


2.0% 


Surfynol 465 


1.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



[0264] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 um } to prepare an image recording ink composition (having a surface tension of 35 mN/m). 

20 

(3) Coating liquid preparation 

[0265] In example 1 5, a styrene-acrylic acid copolymer emulsion (product name: Joncryl Emulsion J-71 1 , produced 
by Johnson Polymer) was used as the fine polymer particle aqueous emulsion. J-71 1 has an acid value of 1 00, with a 
25 minimum film formation temperature of 5°C or lower. 



Joncryl Emulsion J-711 


1 0.0% (as solid part) 


Dipropylene glycol mono-n-butyl ether 


5.0% 


Tetraethylene glycol 


3.5% 


Diethylene glycol 


7.0% 


Surfynol 465 


1 .2% 


Formula (I) substance (2) 


10.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



[0266] In substance (2) in formula (I), R is a 1 ,3-dimethylbutyl group, X is -S0 3 M where M is a sodium ion, n is 3.0, 
and m is 1 .3. 

[0267] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
40 filter having a pore size of 1 0 u,m, to prepare a coating liquid (having a surface tension of 32 mN/m). 

(4) Recording fabrication 

[0268] 

45 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0269] The image recording ink composition of example 15(2) and the coating liquid of example 15(3) were loaded, 
so respectively, into the PM-700C and the recording 1 5 of example 1 5 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0270] The image density in recording 15 was at a level presenting no problem in practice, and the drying speed 
after image recording was sufficiently fast. 

55 
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(Example 16) 

(1) Image recording ink composition preparation. 
5 [0271 ] 



Example 15(1) pigment dispersion liquid 


25.0% 


Direct black #154 


3.0% 


Glycerin 


8.0% 


Diethylene glycol 


3.0% 


Diethylene glycol mono-n-butyl ether 


3.0% 


Surfynol 465 


1.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



[0272] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn, to prepare an image recording ink composition (having a surface tension of 38 mN/m). 

20 (2) Coaling liquid preparation 

[0273] In example 1 6, an acrylic acid-methacrylic acid copolymer emulsion (product name: Joncryl Emulsion J-51 1 , 
produced by Johnson Polymer) was used as the fine polymer particle aqueous emulsion. J-511 has an acid value of 
54, with a minimum film formation temperature of 5°C or lower. 

25 



Joncryl Emulsion J-511 


13.0% (as solid part) 


Triethylene glycol mono-n-butyl ether 


7.0% 


1 ,6-hexanediol 


5.0% 


Surfynol 465 


1.0% 


Ion exchange water 


Remainder 



[0274] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 |im, to prepare a coating liquid (having a surface tension of 31 mN/m). 

35 

(3) Recording preparation 
[0275] 

40 Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 

Printer: PM-700C (produced by Seiko-Epson corporation) 

[0276] The image recording ink composition 3 of example 16(1) and the coating liquid 3 of example A3(2) were 
loaded, respectively, into the PM-700C and the recording 1 6 of example 1 6 was obtained by two recording head scans, 
4 5 namely a scan to form the image, and a scan to spray on the coating liquid. 

[0277] The image density in recording 16 was at a level presenting no problem in practice, and the drying speed 
after image recording was sufficiently fast. 

(Example 17) 

50 

(1) Surface-treated pigment preparation 

[0278] Into 250 parts sulfolane were mixed 20 parts carbon black MA-100 (produced by Mitsubishi Chemical Cor- 
poration), and this was graded and dispersed for 1 hour with an Eiger Motor Mill (produced by Eiger Japan) with a 
55 bead packing ratio of 70% and a turning speed of 5,000 rpm. The mixture liquid of the graded and dispersed pigment 
paste and solvent was transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to 
evaporate off as much of the moisture contained in the system as possible, after which temperature control was effected 
to 1 50°C. Next, 25 parts sulfur trioxide were added and caused to react for 6 hours. After that reaction was complete, 
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several washings were performed with excessive sulfolane, then the material was poured into water and filtrated to 
yield surface-treated carbon black pigment particles. 

(2) Pigment dispersion liquid preparation 

[0279] To 20 parts of the surface-treated carbon black obtained in example 17(1) were added 2.5 parts monoeth- 
anolamine as a neutralizing agent, and 77.5 parts ion exchange water, using a paint shaker (using glass beads; bead 
packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle diameter (secondary 
particle diameter) of the carbon black became 1 00 nm to yield a surface-treated carbon black pigment dispersion liquid. 
The absolute value of the zeta potential of the surface-treated carbon black pigment dispersion liquid so obtained at 
20°C and pH 8 to 9 was 60 mV. 



(3) Image recording ink composition preparation 
15 [0280] 



Example 17(2) pigment dispersion liquid 


30.0% 


Glycerin 


15.0% 


Diethylene glycol mono-n-butyl ether 


10.0% 


Surfynol 465 


0.6% 


Substance (3) expressed in formula (I) 


0.5% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



25 

[0281] In the substance (3) expressed in formula (I), moreover, R is an n-hexyl group, X is hydrogen, n is 5.0, and 
m is 1 .0. 

[0282] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn, to prepare an image recording ink composition (having a surface tension of 30 mN/m). 

30 

(4) Coating liquid preparation 



[0283] In example 1 7, a styrene-acrylic acid copolymer emulsion (product name: Joncryl Emulsion J-7001 , produced 
by Johnson Polymer) was used as the fine polymer particle aqueous emulsion. J-7001 has an acid value of 87, with 
35 a minimum film formation temperature of 5°C or lower. 



Joncryl Emulsion J-7001 


11.0% (as solid part) 


Diethylene glycol mono-t-butyl ether 


7.0% 


Thiodiglycol 


2.0% 


1 ,5-pentanediol 


0.5% 


Substance (4) in formula (I) 


5.0% 


Glycerin 


15.0% 


Triethanolamine 


0.6% 


Ion exchange water 


Remainder 



[0284] In substance (4) in formula (I), R is a 1 ,1 -dimethylbutyl group, X is hydrogen, n is 4.0, and m is 1 .0. 

[0285] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 

filter having a pore size of 10 u,m f to prepare a coating liquid (having a surface tension of 34 mN/m). 

50 

(5) Recording preparation 



[0286] 



55 Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 

Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0287] The image recording ink composition of example 17(3) and the coating liquid of example 17(4) were loaded, 
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respectively, into the PM-7O0C and the recording 1 7 of example 1 7 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0288] The image density in recording 1 7 was very high, and visibility was outstanding. The drying speed after image 
recording was also sufficiently fast. 

(Example 18) 

(1) Preparation of image recording ink composition 
[0289] 



Pigment dispersion liquid of Example 15(1) 


20.0% 


Pigment dispersion liquid of Example 17(2) 


20.0% 


Direct black #154 


3.0% 


Glycerin 


10.0% 


Triethylene glycol mono-n-butyl ether 


5.0% 


Surfynol 465 


0.8% 


Triethanolamine 


0.6% 


Ion exchange water 


Remainder 



[0290] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 u.m, to prepare an image recording ink composition (having a surface tension of 30 mIM/m). 

25 (2) Coating liquid preparation 

[0291] In example 18, an acrylic acid-styrene copolymer emulsion (product name: Joncryl Emulsion J-450, produced 
by Johnson Polymer) was used as the fine polymer particle aqueous emulsion. J-450 has an acid value of 100, with 
a minimum film formation temperature of 5°C or lower. 

30 



Joncryl Emulsion J-450 


2.0% (as solid part) 


Diethylene glycol mono-n-butyl ether 


2.0% 


Surfynol TG 


0.8% 


Formula (I) substance (5) 


7.0% 


Glycerin 


13.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



[0292] The substance (5) in formula (I) is a mixture of 50% of a substance wherein R is an n-hexyl group and 50% 
of a substance wherein R is a 2-ethylhexyl group, X is -S0 3 M in both, where M is a lithium ion, n is 4.0 and m is 2.0 
in the n-hexyl group substance, and n is 4.0 and m is 0 in the 2-ethylhexyl group substance. 

[0293] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 urn, to prepare a coating liquid (having a surface tension of 28 mN/m). 

(3) Recording preparation 

[0294] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0295] The image recording ink composition of example 1 8(1) and the coating liquid of example 18(2) were loaded, 
respectively, into the PM-700C and the recording 18 of example 18 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0296] The image density in recording 1 8 was quite high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 
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(Example 19) 

(1) surface-treated pigment preparation 

[0297] 15 parts phthalocyanine pigment (C. I. pigment blue 15.3) were mixed with 450 parts quinoline, and this was 
graded and dispersed for 2 hours with an Eiger Motor Mill M (produced by Eiger Japan) with a bead packing ratio of 
70% and a turning speed of 5,000 rpm. The mixture liquid of the graded and dispersed pigment paste and solvent was 
transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to evaporate off as much 
of the moisture contained in the system as possible, after which temperature control was effected to 1 60°C. Next, 20 
parts of a sulfonated pyridine complex were added and caused to react for 8 hours. After that reaction was complete, 
several washings were performed with excessive quinoline, then the material was poured into water and filtrated to 
yield surface-treated phthalocyanine pigment particles. 

(2) Pigment dispersion liquid preparation 

[0298] To 10 parts of the surface-treated phthalocyanine pigment obtained in example 19(1) were added 2 parts 
diethanolamine as a neutralizing agent, and 88 parts ion exchange water. Using a paint shaker (using glass beads; 
bead packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle diameter (sec- 
ondary particle diameter) of the phthalocyanine became 95 nm to yield a surface-treated phthalocyanine pigment 
dispersion liquid. The absolute value of the zeta potential of the surface-treated phthalocyanine pigment dispersion 
liquid obtained, at 20°C and pH 8 to 9, was 54 mV. 

(3) Image recording ink composition preparation 
[0299] 



30 
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40 



Example 19(2) pigment dispersion liquid 


50.0% 


Propylene glycol mono-n-propyl ether 


2.0% 


Surfynol TG 


0.6% 


Glycerin 


15.0%% 


1 ,2-pentanediol 


5.0% 


Propanolamine 


0.2% 


Ion exchange water 


Remainder 



[0300] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10ujn, to prepare an image recording ink composition (having a surface tension of 31 mN/m). 

(4) coating liquid preparation 

[0301] In example 19 : an acrylic acid copolymer emulsion (product name: Primal 1-62, produced by Rohm and Haas 
co.) was used for the fine polymer particle aqueous emulsion. Primal 1-62 has an acid value of 100 and minimum film 
formation temperature of 26°C. 



45 



50 



Primal I-62 


5.0% (as solid part) 


Triethylene glycol mono-n-butyl ether 


5.0% 


Diethylene glycol 


3.0% 


1 ,5-pentanediol 


3.0% 


Surfynol 465 


0.5% 


Substance (6) in Formula (I) 


8.0% 


Triethanolamine 


0.9% 


Ion exchange water 


Remainder 



55 [0302] In substance (6) in formula (I), R is an isobutyl group, X is -SO a M where M is a potassium ion, n is 3.0, and 
m is 0.5. 

[0303] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 u.m, to prepare a coating liquid (having a surface tension of 33 mN/m). 
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(5) Recording preparation 
[0304] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0305] The image recording ink composition of example 19(3) and the coating liquid of example 19(4) were loaded, 
respectively, into the PM-700C and the recording 1 9 of example 1 9 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0306] The image density in recording 1 9 was very high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 

(Example 20) 

(1) Surface-treated pigment preparation 

[0307] 20 parts dimethyl quinacridon pigment (C. I. pigment red 122) were mixed with 500 parts quinoline, and this 
was graded and dispersed Tor 2 hours with an Eiger Motor Mill (produced by Eiger Japan) with a bead packing ratio 
of 70% and a turning speed of 5 : 000 rpm. The mixture liquid of the graded and dispersed pigment paste and solvent 
was transferred to an evaporator and heated at 120°c under a reduced pressure of 30 mm Hg to evaporate off as much 
of the moisture contained in the system as possible, after which temperature control was effected to 1 60°C. Next, 20 
parts of a sulfonated pyridine complex were added as a reaction agent and this material was caused to react for 4 
hours. After that reaction was complete, several washings were performed with excessive quinoline, then the material 
was poured into water and filtrated to yield surface-treated dimethyl quinacridon pigment particles. 

(2) Pigment dispersion liquid preparation 

[0308] To 1 5 parts of the surface-treated dimethyl quinacridon pigment obtained in example 20(1 ) were added 1 part 
propanolamine as a neutralizing agent, and 84 parts ion exchange water. Using a paint shaker (using glass beads; 
bead packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle diameter (sec- 
ondary particle diameter) of the dimethyl quinacridon became 100 nm to yield a surface-treated dimethyl quinacridon 
pigment dispersion liquid. The absolute value of the zeta potential of the surface-treated dimethyl quinacridon pigment 
dispersion liquid obtained, at 20°C and pH 8 to 9, was 40 mV. 

(3) Image recording ink composition preparation 
[0309] 
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Pigment dispersion liquid of Example 20(2) 


50.0% 


Glycerin 


15.0% 


Diethylene glycol mono-t-butyl ether 


5.0% 


Triethylene glycol mono-iso-propyl ether 


4.0% 


Surfynol TG 


0.6% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0310] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 pm, to prepare an image recording ink composition (having a surface tension of 29 mN/m). 

(4) coating liquid preparation 

[0311] In example 20, a styrene-acrylic acid copolymer emulsion (product name: Joncryl Emulsion J-1535, produced 
by Johnson Polymer) was used for the fine polymer particle aqueous emulsion, primal J-1535 has an acid value of 98 
and minimum film formation temperature of 15°C. 
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Joncryl Emulsion J-1 535 


13.0% (as solid part) 


Diethylene glycol mono-n-butyl ether 


5.0% 


Surfynol 485 


1 .0% 


Substance (7) in Formula (I) 


10,0% 


Glycerin 


5.0% 


Trimetholol propane 


1 .0% 


Triethanolamine 


0.7% 


Ion exchange water 


Remainder 



20 



[0312] The substance (7) in formula (I) is a mixture of 50% of a substance wherein R is a 1 ,3-dimethylbutyl group 
and 50% of a substance wherein R is an n-heptyl group, X is hydrogen in both, n is 3.0 and m is 1 .0 in the 1 ,3-dimeth- 
ylbutyf group substance, and n is 3.5 and m is 1.0 in the n-heptyl group substance. 

[0313] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 |j.m, to prepare a coating liquid (having a surface tension of 28 mN/m). 

(5) Recording preparation 

[0314] 
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Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0315] The image recording ink composition of example 20(3) and the coating liquid of example 20(4) were loaded, 
respectively, into the PM-700C and the recording 20 of example 20 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0316] The image density in recording 20 was very high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 

(Example 21) 

(1) Surface-treated pigment preparation 

[0317] 20 parts isoindolinone pigment (C. I. pigment yellow 110) were mixed with 500 parts quinoline, and this was 
graded and dispersed for 2 hours with an Eiger Motor Mill M250 (produced by Eiger Japan) with a bead packing ratio 
of 70% and a turning speed of 5,000 rpm. The mixture liquid of the graded and dispersed pigment paste and solvent 
was transferred to an evaporator and heated at 120°C under a reduced pressure of 30 mm Hg to evaporate off as 
much of the moisture contained in the system as possible, after which temperature control was effected to 160°C. 
Next, 20 parts of a sulfonated pyridine complex were added as a reaction agent and this material was caused to react 
for 4 hours. After that reaction was complete, several washings were performed with excessive quinoline, then the 
material was poured into water and filtrated to yield surface-treated isoindolinone pigment particles. 

(2) Pigment dispersion liquid preparation 

[0318] To 20 parts of the surface-treated isoindolinone pigment obtained in example 21 (1 ) were added 2 parts tri- 
ethanolamine as a neutralizing agent, and 78 parts ion exchange water. Using a paint shaker (using zirconia beads; 
bead packing ratio = 60%; media diameter = 1 .7 mm), dispersion was effected until the mean particle diameter (sec- 
ondary particle diameter) of the isoindolinone became 90 nm to yield a surface-treated isoindolinone pigment dispersion 
liquid. The absolute value of the zeta potential of the surface-treated isoindolinone pigment dispersion liquid obtained, 
at 20°C and pH 8 to 9, was 50 mV. 

(3) Preparation of image recording ink composition 
[0319] 



Pigment dispersion liquid of Example 21(2) 



30.0% 
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(continued) 



Glycerin 


15.0% 


Triethylene glycol mono-n-butyl ether 


10.0% 


Surfynol 465 


1 .2% 


Triethanolamine 


0.3% 


Substance (8) in formula (I) 


2.0% 


Ion exchange water 


Remainder 



[0320] In the substance (8) expressed in formula ( I ), R is a t-butyl group, X is -S0 3 M where M is an ammonium ion, 
n is 3.0, and m is 1 .0. 

[0321] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 0.5 u.m, to prepare an image recording ink composition (having a surface tension of 30 mN/m). 

(4) Coating liquid preparation 

[0322] In example 21 : an acrylic acid copolymer emulsion (product name: Primal I-98, produced by Rohm and Haas 
Co.) was used for the fine polymer particle aqueous emulsion. Primal I-98 has an acid value of 1 00 and minimum film 
formation temperature of 26°C or lower. 



Primal (-98 


15.0% (as solid part) 


Propylene glycol mono-n-butyl ether 


5.0% 


Tetrapropylene glycol 


5.0% 


Diethylene glycol 


5.0% 


Surfynol 485 


1 .0% 


Substance (9) in Formula (I) 


2.0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0323] The substance (9) expressed in formula (I) is a mixture of 50% of a substance wherein R is a neopentyl group, 
30% of a substance wherein R an n-pentyl group, and 20% of a substance wherein R is an isopentyl group. In the 
neopentyl group substance, n is 1.0 and mis 0.3. In the n-pentyl group substance, n is 2.5 and mis 1 .0. And in isopentyl 
group substance, n is 3.0 and m is 1 .5. 

[0324] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 0.5 ujti, to prepare a coating liquid (having a surface tension of 32 mN/m). 

(5) Recording preparation 
[0325] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0326] The image recording ink composition of example 21 (3) and the coating liquid of example 21 (4) were loaded, 
respectively, into the PM-700C and the recording 21 of example 21 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0327] The image density in recording 21 was very high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 

(Example 22) 

(1) Pigment dispersion liquid preparation 

[0328] 200 g of carbon black ("MA-IOO" produced by Mitsubishi Chemical Corporation) were mixed and dispersed 
in 1 ,000 g of water. Into this were dripped 400 g of sodium hypochlorite (12%). This was stirred for 1 0 hours at 90 to 
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110°C ) then water washing and filtration were done repeatedly, after which 15 parts of wet cake of this pigment were 
placed in 75 parts ion exchange water, 10 parts of a 10% aqueous solution of sodium hydroxide were added, and 
dispersion was effected using a paint shaker (using zirconia beads; bead packing ratio = 60%; media diameter = 1 .7 
mm) until the mean particle diameter (secondary particle diameter) of the carbon black was 1 1 0 nm. to yield a 1 5 wt, 
% dispersion liquid of surface-treated carbon black having a carboxyl group and phenolic hydroxyl group in the surface 
thereof. 

[0329] The absolute value of the zeta potential in the surface-treated carbon black dispersion liquid obtained, at 20°c 
and pH 8 to 9, was 55 mV, 



(2) Image recording ink composition preparation 
[0330] 



Pigment dispersion liquid of Example 22(1) 


50.0% 


Ethylene glycol mono-n-butyl ether 


10.0% 


Glycerin 


15.0% 


Substance (10) expressed in formula (I) 


20.0% 


Ion exchange water 


Remainder 



20 

[0331] In substance (10) expressed in formula (I), R is a t-butyl group, X is -S0 3 M where M is a sodium ion, n is 3.0, 
and m is 1 .0. 

[0332] The components noted above were mixed, then filtrated using a membrane filter having a pore size of 1 0 u,m, 
to prepare an image recording ink composition (having a surface tension of 29 mN/rn). 

25 

(3) Coating liquid preparation 



[0333] In example 22, an acrylic acid-styrene copolymer emulsion (product name: Joncryl Emulsion J-352, produced 
by Johnson Polymer) was used for the fine polymer particle aqueous emulsion. J-352 has an acid value of 51 and 
minimum film formation temperature of 10°C. 



Joncryl Emulsion J-352 


4.0% (as solid part) 


Propylene glycol mono-n-butyl ether 


4.0% 


Tetrapropylene glycol 


5.0% 


Diethylene glycol 


5.0% 


Surfynol 485 


1 .0% 


Formula (I) substance (11) 


1 .0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0334] In the substance (11) in formula (I), R is an n-octyi group, X is hydrogen, n is 5.0, and m is 1 .0. 
[0335] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
45 filter having a pore size of 1 0 ujti, to prepare an image recording ink composition (having a surface tension of 33 mN/m). 

(4) Recording preparation > 

[0336] 

50 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson corporation) 

[0337] The image recording ink composition of example 22(2) and the coating liquid of example 22(3) were loaded, 
55 respectively, into the PM-700C and the recording 22 of example 22 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0338] The image density in recording 22 was quite high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 
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(Example 23) 

(1) Pigment dispersion liquid preparation 

[0339] 25 parts carbon black ("MA-77" produced by Mitsubishi Chemical Corporation) were mixed and dispersed in 
500 parts water. The liquid obtained was subjected to a treatment for 2 hours, while stirring, with a gas containing 
ozone at an ozone concentration of 8 wt.%, at a flow rate of 500 cc/minute. Water washing and filtration were then 
done repeatedly to yield surface-treated carbon black pigment particles. Then 16 parts of the surface-treated carbon 
black pigment obtained, 76 parts ion exchange water, and 8 parts of a 10% aqueous solution of sodium hydroxide 
were mixed together, and dispersion was effected using a paint shaker (using zirconia beads; bead packing ratio = 
60%; media diameter = 1 .7 mm) until the mean particle diameter (secondary particle diameter) of the carbon black 
was 1 1 5 nm, to yield a 1 6 wt.% dispersion liquid of surface -treated carbon black. The absolute value of the zeta potential 
in the surface-treated carbon black dispersion liquid obtained, at 20°C and pH 8 to 9, was 40 mV. 

(2) Image recording ink composition preparation 
[0340] 



Pigment dispersion liquid of Example 23(1) 


40.0% 


Ethylene glycol mono-n-butyl ether 


8.0% 


Triethylene glycol 


5.0% 


Glycerin 


10.0% 


1 ,2-pentanediol 


2.0% 


Ion exchange water 


Remainder 



[0341] The components noted above were mixed together, and then filtrated using a membrane filter having a pore 
size of 10 u.m, to prepare an image recording ink composition (having a surface tension of 33 mN/m). 

(3) Coating liquid preparation 

[0342] In example 23, a styrene-acrylic acid copolymer emulsion (product name: Joncryl Emulsion J-734, produced 
by Johnson Polymer) was used for the fine polymer particle aqueous emulsion. J-734 has an acid value of 87 and 
minimum film formation temperature of 5°C or lower. 



Joncryl Emulsion J-734 


12.0% (as solid part) 


Propylene glycol mono-n-butyl ether 


2.0% 


Tetrapropylene glycol 


5.0% 


Diethylene glycol 


5.0% 


Surfynol 485 


1.0% 


Formula (I) substance (12) 


2.0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0343] In the substance (12) in formula (I), R is an n-hexyl group, X is hydrogen, n is 4.0, and m is 3.0. 

[0344] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 

filter having a pore size of 10 u,m, to prepare a coating liquid (having a surface tension of 35 mN/m). 

(4) Recording preparation 

[0345] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0346] The image recording ink composition of example 23(2) and the coating liquid of example 23(3) were loaded, 
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respectively, into the PM-700C and the recording 23 of example 23 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating iiquid. 

[0347] The image density in recording 23 was quite high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 

(Example 24) 

(1) Pigment dispersion liquid preparation 

[0348] vi 5 g of carbon black ("MA-1 00" produced by Mitsubishi Chemical Corporation) and 5 g of p-amino-N-benzoic 
acid were mixed and dispersed in 110 g of water. Into this were dripped 2.4 g of nitric acid, and stirring was done for 
5 minutes at 70°C. An aqueous solution of sodium nitrite was added and, after stirring for another 2 hours, water 
washing and filtration were done repeatedly to yield surface-treated carbon black pigment particles. Then 12 parts of 
the surface-treated carbon black pigment obtained, 8 parts of a 10% aqueous solution of sodium hydroxide, and 80 
parts ion exchange water were mixed together, and dispersion was effected using a paint shaker (using zirconia beads; 
bead packing ratio = 60%; media diameter = 1 .7 mm) until the mean particle diameter (secondary particle diameter) 
of the carbon black was 110 nm, to yield a 12 wt.% dispersion liquid of surface-treated carbon black having a sulfone 
group bonded to the surface thereof through a phenyl group. The absolute value of the zeta potential in the surface- 
treated carbon black dispersion liquid obtained, at 20°C and pH 8 to 9, was 35 mV. 

(2) Preparation of image recording ink composition 
[0349] 
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Pigment dispersion liquid of Example 24(1) 


60.0% 


Triethylene glycol mono-n-butyl ether 


2.0% 


Glycerin 


9.0% 


Diethylene glycol 


4.0% 


2-pyrrolidone 


5.0% 


1 ,2-pentanedioi 


2.0% 


Surfynol TG 


0.5% 


Substance (13) expressed in formula (I) 


2.0% 


Ion exchange water 


Remainder 



[0350] In the substance (13) expressed in formula (I), R is an n-pentyl group, X is hydrogen, n is 3.0, and m is 1 .0. 
[0351] The components noted above were mixed together, then filtrated using a membrane filter having a pore size 
of 10 ujn, to prepare an image recording ink composition (having a surface tension of 35 mN/m). 

(3) Coating liquid preparation 

[0352] In example 24, a styrene-acrylic acid copolymer emulsion (product name: Joncryl Emulsion J-780, produced 
by Johnson Polymer) was used for the fine polymer particle aqueous emulsion. J-780 has an acid value of 46 and 
minimum film formation temperature of 50°C or higher. 



Joncryl Emulsion J-780 


1 .0% (as solid part) 


Triethylene glycol mono-n-butyl ether 


1 .0% 


Tetraethylene glycol 


5.0% 


Diethylene glycol 


5.0% 


Surfynol 485 


1 .0% 


Formula (I) substance (14) 


1 .0% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0353] In the substance (14) in formula (I), R is a t-butyl group, X is hydrogen, n is 3.0, and m is 2.0. 
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[0354] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 1 0 |im p to prepare a coating liquid (having a surface tension of 32 mN/m). 

(4) Recording preparation 

[0355] 

Recording medium; Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0356] The image recording ink composition of example 24(2) and the coating liquid of example 24(3) were loaded, 
respectively, into the PM-700C and the recording 24 of example 24 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0357] The image density in recording 24 was qu ite high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 

(Example 25) 

(1) Pigment dispersion liquid preparation 

[0358] Keeping a solution wherein anthranilic acid was added to a concentrated aqueous solution of hydrochloric 
acid continually at 10°C or lower, an aqueous solution of sodium nitrite wherein 2 g of sodium nitrite was added to 10 
g of water at 5°C was added, and, while stirring for 20 minutes, 25 g of carbon black ("MA-1 00" produced by Mitsubishi 
Chemical Corporation) was mixed in and dispersed. Stirring was done for an additional 30 minutes. Then water washing 
and filtration were done repeatedly to yield surface-treated carbon black pigment particles. Then 1 0 parts of the surface- 
treated carbon black pigment obtained, 2 parts triethanolamine, and 88 parts ion exchange water were mixed together, 
and dispersion was effected using a paint shaker (using zirconia beads; bead packing ratio = 60%; media diameter = 
1 .7 mm) until the mean particle diameter (secondary particle diameter) of the carbon black was 100 nm, to yield a 10 
wt.% surface-treated carbon black dispersion liquid - Wet cake of this pigment was then re-dispersed in water, and 
stirred with a stirrer to yield a 10 wt.% dispersion liquid of surface-treated carbon black having a carboxyl group bonded 
to the surface thereof through a phenyl group. 

[0359] The zeta potential of the surface-treated carbon black dispersion liquid obtained, at 20°C and pH 8 to 9 was 
38 mV. 

. (2) Image recording ink composition preparation 
[0360] 



Pigment dispersion liquid of Example 25(1) 


50.0% 


Propylene glycol mono-n-butyl ether 


3.0% 


Glycerin 


10.0% 


1 ,2-hexanediol 


2.0% 


Triethylene glycol 


8.0% 


Ion exchange water 


Remainder 



[0361] The components noted above were mixed together, and then filtrated using a membrane filter having a pore 
size of 10 u.m, to prepare an image recording ink composition (having a surface tension of 35 mN/m). 

(3) Coating liquid preparation 

[0362] In example 25, two styrene-acrylic acid copolymer emulsions (product names: Joncryl Emulsion J-390 and 
Joncryl Emulsion J-780, both produced by Johnson Polymer) were used for the fine polymer particle aqueous emulsion. 

Joncryl Emulsion J-390 30.0% (as solid part) 

Joncryl Emulsion J-780 10.0% (as solid part) 

Ethylene glycol mono-n-butyl ether 5.0% 
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(continued) 





Surfynol 485 


1 .0% 




Glycerin 


5.0% 


5 


Triethanolamine 


0.3% 




Ion exchange water 


Remainder 



[0363] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 u.m, to prepare a coating liquid (having a surface tension of 35 mN/m). 

(4) Recording preparation 

[0364] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 



[0365] The image recording ink composition of example 25(2) and the coating liquid of example 25(3) were loaded, 
respectively, into the PM-700C and the recording 25 of example 25 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0366] The image density in recording 25 was quite high, and visibility was outstanding. The drying speed after image 
recording was also very fast. 



25 



30 



35 



40 



(Example 26) 

(1) Pigment dispersion liquid preparation 

[0367] 20 g of carbon black ("MA-1 00" produced by Mitsubishi Chemical Corporation) and 62 g of p-amino-N-ethyl- 
pyridinium bromide were mixed and dispersed in 150 g of water. Into this were dripped 32 g of nitric acid, and stirring 
was done for 5 minutes at 75°C. An aqueous solution of sodium nitrite was added and, after stirring for another 2 hours, 
water washing and filtration were done repeatedly to yield surface-treated carbon black pigment particles. Then 10 
parts of the surface-treated carbon black pigment obtained, 2 parts triethanolamine, and 88 parts ion exchange water 
were mixed together, and dispersion was effected using a paint shaker (using zirconia beads; bead packing ratio = 
60%; media diameter = 1.7 mm) until the mean particle diameter (secondary particle diameter) of the carbon black 
was 100 nm, to yield a 1 0 wt.% dispersion liquid of surface-treated carbon black having an N-ethylpyridyl group bonded 
to the surface thereof. The absolute value of the zeta potential in the surface-treated carbon black dispersion liquid 
obtained, at 20°C and pH 8 to 9, was 41 mV. 

(2) Image recording ink composition preparation 
[0368] 
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Pigment dispersion liquid of Example 26(1) 


65.0% 


Ethylene glycol mono-n-butyl ether 


5.0% 


Glycerin 


15.0% 


1 ,2-hexanediol 


2.0% 


2-pyrrolidone 


4,0% 


Ion exchange water 


Remainder 



[0369] The components noted above were mixed together, and then filtrated using a membrane filter having a pore 
size of 10 |j.m, to prepare an image recording ink composition (having a surface tension of 33 mN/m). 

(3) Coating liquid preparation 

[0370] In example 26, a styrene-acrylic acid copolymer emulsion (product name: Joncryl Emulsion J-840, produced 
by Johnson Polymer) was used for the fine polymer particle aqueous emulsion. J-840 has an acid value of 87 and 
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minimum film formation temperature of 5°C or lower. 
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Joncryl Emulsion J-840 


20.0% (as solid part) 


Triethylene glycol mono-n-butyl ether 


8.0% 


Triethylene glycol 


8.0% 


Surfynol 485 


1 .0% 


1 ,5-pentanediol 


2.5% 


Glycerin 


5.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0371] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 jam, to prepare a coating liquid (having a surface tension of 30 rnN/m). 

(4) Recording preparation 

[0372] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer; PM-700C (produced by Seiko-Epson Corporation) 

[0373] The image recording ink composition of example 26(2) and the coating liquid of example 26(3) were loaded, 
respectively, into the PM-700C and the recording 26 of example 26 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0374] The image density in recording 26 was quite high, and visibility was outstanding. The drying speed after image 
recording was sufficiently fast. 

(Example 27) 

[0375] In example 27, the image recording ink composition prepared in example 4(3) is used as is. 
(2) Emulsion preparation 

[0376] Into a reaction vessel equipped with a stirrer, reflux cooling tube, dropping funnel, thermometer, and nitrogen 
induction tube were introduced 20 parts of a methylethyl ketone as a polymerization solvent, and, for the polymer 
unsaturated monomer(s), 12 parts t-buty! methacrylate, 2 parts polyethylene glycol methacrylate, 5 parts acrylic acid, 

1 part Silicon Macromer FM-071 1 (product name, produced by Chisso Corporation), and 0.6 part n-dodecyl mercaptan, 
and thorough nitrogen gas replacement was performed. Meanwhile, into the dropping funnel, after thorough nitrogen 
replacement had been performed, were put 48 parts t-butyl methacrylate, 8 parts polyethylene glycol methacrylate, 20 
parts acrylic acid, 4 parts Silicon Macromer FM-071 1 (product name, produced by Chisso corporation), 2.4 parts n- 
dodecyl mercaptan, 60 parts methylethyl ketone, and 0.2 part 2,2'azobis(2,4-dimethyl valeronitrile). 

[0377] The mixture solution in the reaction vessel was raised to a temperature of 65°C while stirring under a nitrogen 
atmosphere, and the mixture solution in the dropping funnel was gradually dripped in over a 3-hour time period. Then, 

2 hours after the completion of the drip, 0.1 part 2,2'azobis(2,4-dimethyl valeronitrile) was dissolved in 5 parts of a 
methylethyl ketone, that solution was further added, aging was effected for 2 hours at 65°C, and then for 2 hours at 
70°C, to yield the emulsion solution. 

[0378] To the emulsion solution so obtained were added 1 ,000 parts acetone, while stirring, 98 parts of a 30% aque- 
ous solution of ammonia were added, and the salt generating groups in the emulsion were partially neutralized. Then, 
after adding 1 ,500 parts ion exchange water, the methylethyl ketone and acetone were completely removed under 
reduced pressure at 60°c, and some of the water was also removed, thereby concentrating the solution and yielding 
an aqueous emulsion of fine polymer particles having a solid part concentration of 50 wt.%. This was made emulsion 
C.The minimum filmformation temperature of this fine polymer particle emulsion was 130°Cand the acid value was 53. 
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(3) Coating liquid preparation 
[0379] 



Emulsion of Example 27(2) 


10.0% (as solid part) 


Glycerin 


15.0% 


Triethylene glycol 


5.0% 


Triethanolamine 


1 .0% 


Triethylene glycol mono-n-butyl ether 


1 .0% 


1 ,2-hexanediol 


3.0% 


2-pyrrolidone 


2.0% 


Surfynol 465 


0.5% 


Surfynol 104 


0.1% 


Ion exchange water 


Remainder 



[0380] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 u,m, to prepare a coating liquid (having a surface tension of 31 mN/m). 

(4) Recording preparation 

[0381] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0382] The image recording ink composition of example 4(3) and the coating liquid of example 27(3) were loaded, 
respectively, into the PM-700C and the recording 27 of example 27 was obtained by two recording head scans, namely 
a scan to form the image, and a scan to spray on the coating liquid. 

[0383] The image density in recording 27 was very high, and visibility was outstanding. The drying speed was also 
very last." 

(Example 28) 

(1) Image recording ink composition preparation 

[0384] In example 28, the image recording ink compositions prepared in example 1 7(3), 1 9(3), 20(3), and 21 (3) were 
used as is. 

(2) Coating liquid preparation 

[0385] In example 28, the coating liquid prepared in example 20(4) was used as is. 

(3) Recording preparation 
[0386] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0387] The image recording ink compositions of example 17(3), example 19(3), example 20(3), and example 21 (3), 
and the coating liquid of example 20(4) were loaded, respectively, into the PM-700C and the recording 28 of example 
28 was obtained by two recording head scans, namely a scan to form the image, and a scan to spray on the coating 
liquid. 

[0388] The image density in recording 28 was very high, and visibility was outstanding. The drying speed was also 
very fast. Moreover, the image was brilliant, with no ink bleed, even in portions of the image where inks of two or more 
colors touched or overlapped. 
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(Comparative Example 1) 
(1) Coating liquid preparation 

[0389] In comparative example 1 , a styrene-acrylic acid copolymer emulsion (product name: Joncryl 679, produced 
by Johnson Polymer) was used as the fine polymer particle aqueous emulsion . The average molecular weight in Joncryl 
679 is 7.000. The minimum film formation temperature of this fine polymer particle emulsion is 90°C, and the acid value 
is 200. No penetrating agent was added in the coating liquid in comparative example 1 



Joncryl 679 solid part) 


10.0% (as 


Glycerin 


10.0% 


10% sodium hydroxide aqueous solution 


2.0% 


Ion exchange water 


Remainder 



[0390] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 urn, to prepare a coating liquid (having a surface tension of 55 mN/m). 

(2) Recording preparation 

[0391] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0392] The image recording ink composition prepared in example 1 (1 ) and the coating liquid of comparative example 
1 (1 ) were loaded, respectively, into the PM-700C and the recording 29 of comparative example 1 was obtained by two 
recording head scans, namely a scan to form the image, and a scan to spray on the coating liquid. 

(Comparative Example 2) 

[0393] 

Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 
Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0394] Only the image recording ink composition prepared in example 11(3) was loaded into the PM-700C and an 
image was formed to yield recording 30 of comparative example 2, without applying a coating. 

(Comparative Example 3) 
(1) Coating liquid preparation 

[0395] In comparative example 3, an acrylic based emulsion (product name: Primal AC-490, produced by Rohm and 
Haas Co.) was used for the fine polymer particle aqueous emulsion. The minimum film formation temperature of this 
fine polymer particle emulsion was 1 8°C. No penetrating agent was added in this coating liquid in comparative example 
3. 



Primal AC-490 


10.0% (as solid part) 


Glycerin 


10.0% 


Triethanolamine 


0.3% 


Ion exchange water 


Remainder 



[0396] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 10 uxn, to prepare a coating liquid (having a surface tension of 61 mN/m). 
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(2) Recording preparation 
[0397] 

5 Recording medium: Photo Paper (produced by Seiko-Epson Corporation) 

Printer: PM-700C (produced by Seiko-Epson Corporation) 

[0398] The image recording ink composition prepared in example 1 1 (3) and the coating liquid of comparative example 
3(1) were loaded, respectively, into the PM-700C and the recording 31 of comparative example 3 was obtained by two 
10 recording head scans, namely a scan to form the image, and a scan to spray on the coating liquid. 

(Comparative Example 4) 
(1) Coating liquid preparation 
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[0399] In comparative example 4, an acrylic acid based emulsion (product name: Primal E-2014, produced by Rohm 
and Haas Co.) was used for the fine polymer particle aqueous emulsion, but no penetrating agent was added after 
that. The acid value of Primal E-2014 is 160 and the minimum film formation temperature is 48°C. 



Primal E-2014 


13.0% (as solid part) 


Glycerin 


10.0% 


Ion exchange water 


Remainder 



25 [0400] The components noted above were thoroughly mixed and stirred in a vessel, and filtrated using a membrane 
filter having a pore size of 0.5 jam, to prepare a coating liquid (having a surface tension of 65 mN/m). 

(2) Recording preparation 

30 [0401] The image recording inkcomposition prepared in example 24(2) and the coating liquid of comparative example 
4(1 ) were loaded, respectively, into the PM-700C and the recording 32 of comparative example 4 was obtained by two 
recording head scans, namely a scan to form the image, and a scan to spray on the coating liquid. 



(Recording Evaluation) 

[0402] Evaluations were made by the methods described below using the recordings 1 to 32 obtained with examples 
1 to 28 of the present invention and comparative examples 1 to 4. 

Light Resistance Evaluation: 

[0403] Using a xenon fade tester XF-1 5 (produced by Shimadzu Corporation), light resistance was evaluated under 
light irradiation for 50 hours at 60°C and 70% RH. The L*a*b* color difference (AE) was measured with a chromatic 
color difference meter CR-121 (produced by Minolta). The evaluation criteria used are as follows. 
[0404] Evaluation 



A 
B 
C 



AE < 15 

15 < AE<30 

AE>30 



Water Resistance Evaluation: 

[0405] Each recording, after being dried in blowing air for 1 hour following image formation, was immersed in water 
for 15 seconds and removed. Ink running in the image portion was then observed with the naked eye. The evaluation 
criteria used are as follows. 
[0406] Evaluation 

A: No ink running whatsoever 
B: Slight ink running 
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C: Ink running present, but image can be read 

D : Pronounced ink running; very difficult to read image 

Fixation Evaluation: 

[0407] Each recording, after being dried in blowing air for 1 hour following image formation, was subjected to rubbing 
at the Paper edges, whereupon visual observations were made of image distortion such as smearing or coating layer 
peeling. The evaluation criteria used were as 'follows. 
[0408] Evaluation 

A: Absolutely no smearing or coating layer peeling even with strong rubbing. 
B: Almost no smearing or coating layer peeling even with some rubbing 

C: Slight smearing and/or coating layer peeling when rubbed, but at a level presenting no problem in practice 
D: upon rubbing, smearing and/or coating layer peeling reaches a level that is problematic in practice 

Glossiness Evaluation: 

[0409] The glossiness of each recording was evaluated by visual observation. A represents the best glossiness. B 
and C represent poor glossiness, in that order. D is the worst level. 

Quick-Drying Property Evaluation: 

[0410] Using the ink jet recording apparatus PM-700C (produced by Seiko-Epson Corporation) 50-point text char- 
acters were recorded on ordinary Paper with combinations of the image recording ink compositions and coating liquids 
of examples 1 to 28 and comparative examples 1 to 4 described in the foregoing. After the recording, the same type 
of ordinary Paper was superimposed on the recordings, and the time elapsed until discoloration ceased to appear in 
the superimposed Paper was measured, at 5-second intervals. The evaluation criteria used are as follows. 
[0411] Evaluation 

A: Discoloration ceases to appear in 10 seconds or less. 
B : Discoloration ceases to appear in 20 seconds or less. 
C: Discoloration ceases to appear in 30 seconds or less. 
D: Discoloration continues to appear even after 30 seconds. 

[0412] The results of the evaluations described above are noted in Table 1 . 



[Table 1] 





Light resistance 


Water resistance 


Fixation 


Glossiness 


Quick-drying property 


Example 1 


B 


C 


B 


A 


C 


Example 2 


A 


B 


B 


A 


B 


Example 3 


A 


A 


A 


A 


A 


Example 4 


A 


A 


A 


A 


A 


Example 5 


A 


B 


A 


A 


A 


Example 6 


A 


A 


A 


A 


A 


Example 7 


A 


A 


A 


A 


A 


Example 8 


A 


A 


A 


A 


A 


Example 9 


A 


A 


A 


A 


A 


Example 1 0 


A 


A 


A 


A 


A 


Example 11 


A 


A 


A 


A 


A 


Example 12 


A 


B 


B 


C 


A 


Example 13 


A 


A 


A 


A 


B 
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(Table 1] (continued) 





Light resistance 


Water resistance 


Fixation 


Glossiness 


Quick-drying property 


Example 14 


B 


B 


A 


A 


B 


Example 15 


A 


B 


A 


B 


A 


Example 16 


B 


B 


A 


A 


A 


Example 17 


A 


A 


A 


A 


A 


Example 18 


A 


B 


A 


A 


A 


Example 19 


A 


A 


A 


A 


A 


Example 20 


A 


A 


A 


A 


A 


Example 21 


A 


A 


A 


A 


A 


Example 22 


A 


A 


A 


A 


A 


Example 23 


A 


A 


A 


A 


A 


Example 24 


A 


B 


B 


C 


A 


Example 25 


A 


A 


A 


A 


B 


Example 26 


A 


A 


A 


A 


A 


Example 27 


A 


A 


A 


A 


A 


Example 28 


A 


A 


A 


A 


A 


Comparative example 1 


C 


D 


C 


C 


D 


Comparative example 2 


A 


C 


D 


D 


A 


Comparative example 3 


A 


B 


C 


C 


D 


Comparative example 4 


A 


B 


D 


D 


D 
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[0413] As is evident from Table 1 , the recordings in which the coating liquid of the present invention is used exhibit 
good light resistance, water resistance, fixation, and glossiness, and, in the examples wherein a surface-treated pig- 
ment is used for the colorant in the image recording ink composition, greater quick-drying properties are exhibited, and 
high image quality is realized with high image density. Moreover, the recordings wherein an aqueous emulsion having 
an acid value of 100 or lower and a minimum film formation temperature of room temperature or lower is used as the 
fine polymer particles in the coating liquid, and a surface-treated pigment is used as the colorant in the image recording 
ink composition, evidence no ink running even when immersed for a long time (10 minutes) in running water, thus 
exhibiting exceptional water resistance. 

[0414] Compared thereto, with comparative example 1 , because only water, a humectant, and a water-soluble resin 
having an acid value larger than 100 and a minimum film formation temperature higher than room temperature were 
used, it was not possible to impart adequate fixation, glossiness, water resistance, or light resistance to the recordings, 
and the image drying speed was slow. With comparative example 2, because no coating liquid was applied, adequate 
water resistance, fixation, and glossiness could not be imparted to the recordings. With comparative example 3, despite 
the fact that fine polymer particles having a minimum film formation temperature of room temperature or lower were 
used in the coating liquid, only water and a humectant were used besides, wherefore adequate glossiness and fixation 
could not be imparted to the recordings, and image drying speed was slow. And with comparative example 4, because 
only fine polymer particles having an acid value larger than 1 00 and a minimum film formation temperature higher than 
room temperature were used together with water and a humectant in the coating liquid, glossiness and fixation 'could 
not be imparted to the recordings, and image drying speed was slow. 

[0415] In examples 1 , 2, 24, 25, and 27, described in the foregoing, despite the fact that fine polymer particles having 
a minimum film formation temperature higher than room temperature are used in the coating liquid, adequate water 
resistance and fixation could be imparted to the recordings. That is thought to be due to the addition into the coating 
liquid of a penetrating agent such as a glycol ether or the like according to the present invention, and to the fact that 
the film formation temperature of the actual coating liquid is lower than the minimum film formation temperature of the 
fine polymer particle elements. 
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(Effectiveness of Invention) 

[0416] As described in the foregoing, the coating liquid based on the present invention, the image recording method 
using the same, and recordings recorded thereby are able to impart such fastness properties as fixation, water resist- 
ance, and light resistance to the recordings, as well as good image quality with outstanding glossiness, without requiring 
processes for hardening and fixing a coating layer by heating or UV radiation or the like, long considered problematic. 
[0417] Furthermore, the recording method wherein an ink containing a surface-treated pigment as the colorant is 
used, and recordings that are recorded thereby, facilitate making recordings that, in addition to exhibiting the charac- 
teristics noted above, exhibit quick-drying properties and high image quality with high image density, and also are able 
to improve fixation and/or rubbing resistance. 
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Claims 

1. A coating liquid for application to recorded images, containing: 
at least water, fine polymer particles, and a penetrating agent. 

2. The coating liquid according to claim 1 , wherein surface tension of said coating liquid at 20°C is 40 mN/m or less. 

3. The coating liquid according to claim 1 or claim 2, wherein said penetrating agent is one or two or more substances 
selected from a group consisting of acetylene glycol surfactants, acetylene alcohol surfactants, glycol ethers : and 
1 ,2-alkylene glycols. 

4. The coating liquid according to claim 3, wherein said penetrating agent is an acetylene glycol surfactant and/or 
acetylene alcohol surfactant; in said acetylene glycol surfactant, an average of 30 or fewer ethylene oxy groups 
and/or propylene oxy groups have been added to 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimethyl-4-octene- 
3,6,-diol, or 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimethyl-4-octene-3,6-diol; and in said acetylene alcohol 
surfactant, an average of 30 or fewer ethylene oxy groups and/or propylene oxy groups have been added to 
2,4-dimethyl-5-hexene-3-ol, or 2,4-dimethyl-5-hexene-3-ol. 

5. The coating liquid according to claim 3, wherein said penetrating agent is a glycol ether, and said glycol ether is 
ethylene glycol mono(alkyl having 4 - 8 carbons) ether, triethylene glycol mono(alkyl having 4-8 carbons) ether, 
propylene glycol mono(alkyl having 3 - 6 carbons) ether, or dipropylene glycol mono(alkyl having 3 - 6 carbons) 
ether. 

6. The coating liquid according to claim 3, wherein said penetrating agent is a 1 t 2-aikylene glycol, and that 
1 ,2-alkylene glycol is 1 ,2-(alkyl having 4-10 carbons) diol. 

7. The coating liquid according to any one of claims 1 to 6, wherein quantity of said fine polymer particles contained 
js within range of 1 to 40 wt.%. 

8. The coating liquid according to any one of claims 1 to 7, wherein minimum film formation temperature of said fine 
polymer particles is room temperature or lower. 
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9. The coating liquid according to any one of claims 1 to 8, wherein said fine polymer particles are used as an aqueous 
emulsion configured only of a resin or resins having an acid value of 100 or less. 

1 0. The coating liquid according to any one of claims 3, 4, and 7 to 9, wherein said penetrating agent is an acetylene 
glycol surfactant and/or acetylene alcohol surfactant, and quantity thereof contained is 0.1 to 5.0 wt.%. 

11. The coating liquid according to any one of claims 3, 5, and 7 to 9, wherein said penetrating agent is a glycol ether, 
and quantity thereof contained is 0.5 to 30 wt.%. 

12. The coating liquid according to any one of claims 3 and 6 to 9, wherein said penetrating agent is a 1 ,2-alkylene 
55 glycol, and quantity thereof contained is 0.5 to 30 wt.%. 

13. The coating liquid according to any one of claims 1 to 12, containing at least one substance having structure 
represented in formula (I) below. 
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R - EOn - POm - X (I) 

(where R represents an alkyl group having 1 to 12 carbons, structure of which may be either a straight chain or 
5 branching; X represents -H or-S0 3 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, ammonium 

ion, or organic ammonium ion); EO represents an ethylene oxy group; PO represents a propylene oxy group; n 
and m are repeating units, indicating mean values in one of substances expressed in formula (I); EO and PO 
indicate presence in molecule, with order thereof being irrelevant,) 

10 14. The coating liquid according to claim 13, wherein R indicated in said formula (I) is an alkyl group having 4 to 10 
carbons. 

1 5. The coating liquid according to claim 13, wherein the substance expressed in said formula (I) is a substance where 
R is a butyl group, pentyl group, hexyl group, heptyl group, bctyl group, nonyl group, or decyl group. 

15 

16. The coating liquid according to any one of claims 13 to 15, wherein tge substance expressed in said formula (I) 
has as its main component at least one substance expressed in formula (I) where R is a butyl group selected from 
among n-butyl, isobutyl, and t-butyl groups : or has as its main component at least one substance expressed in 
formula (I) where R is a pentyl group selected from among n-pentyl group and other isomers, or has as its main 

20 component at least one substance expressed in formula (I) where R is a hexyl group selected from among n-hexyl 

group and other isomers, or has as its main component at least one substance expressed in formula (I) where R 
is a heptyl group selected from among n-heptyl group and other isomers, or has as its main component at least 
one substance expressed in formula (I) wherein R is an octyl group selected from among n-octyl group and other 
isomers, or has as its main component at least one substance expressed in formula (I) where R is a nonyl group 

25 selected from among n-nonyl group and other isomers, or has as its main component at least one substance 

expressed in formula (I) where R is a decyl group selected from among n-decyl group and other isomers. 

17. The coating liquid according to any one of claims 13 to 16, wherein, in the substance expressed in said formula 
(I), n is 0 to 10, and m is 1 to 5. > 

30 

18. Theicoating liquid according to any one of claims 13 to 17, the substance expressed in said formula (I) has an 
average molecular weight of 2,000 or less. 

19. The coating liquid according to any one of claims 13 to 18, wherein the substance expressed in said formula (I) is 
35 contained in an amount of 0.5 to 30 wt.%. 

20. An image recording method, wherein coating liquid described in any one of claims 1 to 19 is discharged onto at 
least image portion of a recording medium using an ink jet head to form a coating. 

40 21. The image recording method according to claim 20, wherein image to which said coat is applied was formed by 
discharging an ink composition onto a recording medium using an ink jet head. 

22. The image recording method according to claim 21 . wherein said ink composition contains at least water, a colorant,, 
and a penetrating agent. 

45 

23. The image recording method according to claim 22, wherein said colorant is a dye. 

24. The image recording method according to claim 22, wherein said colorant is a pigment. 

50 25. The image recording method according to claim 24, wherein said pigment is made dispersible and/or soluble in 
water by a dispersant. 

26. The image recording method according to claim 24, wherein said pigment is surface-treated so that at least one 
of functional groups represented by the formulae below, or salts thereof, is bonded either directly or with a polyvalent 
55 group intervening, to surface thereof, and is made dispersible and/or soluble in water without a dispersant: 

-OM, -COOM, -CO-, -S0 3 M, -S0 2 NH 2 , -RS0 2 M, -P0 3 HM,-P0 3 M 2 , -S0 2 NHCOR, -NH 3 , -NR 3 (where M is 
a hydrogen atom, alkaline metal, ammonium, or organic ammonium, and R is an alkyl group having 1 to 12 carbons, 
a phenyl group that may have a substituent group, or a naphthyl group that may have a substituent group). 
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27. The image recording method according to claim 26, wherein said polyvalent group is an alkyl group having 1 to 
12 carbons, a phenyl group that may have a substituent group, or a naphthyl group that may have a substituent 
group. 

5 28. The image recording method according to claim 26, wherein said pigment is surface-treated with a treatment agent 
containing sulfur so that S0 3 M and/or- R SO 2 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, 
an ammonium ion, or an organic ammonium ion) is chemically bonded to surface of particles thereof, and made 
dispersible and/or soluble in water. 

10 29. The image recording method according to any one of claims 26 to 28, wherein said liquid in which said surface- 
treated pigment is dispersed exhibits a zeta potential having an absolute value of 30 mV or greater at 20°C and 
pH 8 to 9. 

30. The image recording method according to any one of claims 21 to 29, wherein surface tension of said ink compo- 
'5 sition at 20°C is 40 mN/m or less. 



31. The image recording method according to any one of claims 22 to 30, wherein said penetrating agent is one or 
two or more substances selected from a group consisting of acetylene glycol surfactants, acetylene alcohol sur- 
factants, glycol ethers, and 1 ,2-alkylene glycols. 

20 

32. The image recording method according to claim 31 , wherein: said penetrating agent is an acetylene glycol sur- 
factant and/or an acetylene alcohol surfactant; in said acetylene glycol surfactant, on average 30 or fewer ethylene 
oxy groups and/or propylene oxy groups are added to 2,4,7,9-tetramethyi-5-decine-4,7-diol, 3,6-dimetyl-4-octine- 
3,6-diol, or 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-dimethyl-4-octine-3,6-diol; and in said acetylene alcohol sur- 

25 factant, on average 30 or fewer ethylene oxy groups and/or propylene oxy groups are added to 2,4-dimethyl- 

5-hexine-3-ol or 2,4-dimethyl-5-hexine-3-ol. 

33. The image recording method according to claim 31 , wherein said penetrating agent is a glycol ether, and that glycol 
ether is diethylene glycol mono(alkyl having 4 to 8 carbons) ether, triethylene glycol mono(alkyl having 4 to 8 

30 carbons) ether, propylene glycol mono(alkyl having 3 to 6 carbons), or dipropylene glycol mono(alkyl having 3 to 

6 carbons) ether. 



34. The image recording method according to claim 31 , wherein said penetrating agent is a 1 ,2-alkylene glycol, and 
that 1 ,2-alkylene glycol is a 1 ,2-(alkyl having 4 to 1 0 carbons) diol. 

35 

35. The image recording method according to claim 31 or 32, wherein said penetrating agent is an acetylene glycol 
surfactant or acetylene alcohol surfactant, contained in an amount of 0.1 to 3.0 wt.%. 

36. The image recording method according to claim 31 or 33, wherein said penetrating agent is a glycol ether, contained 
40 in an amount of 0.5 to 30 wt.%. 

37. The image recording method according to claim 31 or 34, wherein said penetrating agent is a 1 ,2-alkylene glycol, 
contained in an amount of 0.5 to 30 wt.%. 

^5 38. The image recording method according to any one of claims 21 to 37, wherein at least one substance having a 
structure represented by formula (I) below is contained in said ink composition: 

R-EOn-POm-X (I) 

50 

(where R is an alkyl group having 1 to 12 carbons, structure of which may be a straight chain or branched structure; 
X is -H or S0 3 M (where M is a counter ion that is a hydrogen ion, alkaline metal ion, ammonium ion, or organic 
ammonium ion); EO is an ethylene oxy group; PO is a propylene oxy group; n and m are repeating units, repre- 
senting mean values in one of substances expressed in formula (I); and EO and PO indicate presence in molecule, 
55 with order thereof being irrelevant.) 

39. The image recording method according to claim 38, wherein R in said formula (I) is an alkyl group having 4 to 10 
carbons. 



50 

JSDOCID: <EP 1U5865A2_I_> 



EP 1 145 865 A2 

40. The image recording method according to claim 38, wherein, in the substance expressed by said formula (I), R is 
a butyl group, pentyl group, hexyl group, heptyl group, octyl group, nonyl group, or decyl group. 

41. The image recording method according to any one of claims 38 to 40, wherein the substance expressed in said 
5 formula (I) has as its main component at least one substance expressed in formula (I) wherein R is a butyl group 

selected from among n-butyl, isobutyl, and t-butyl groups, or has as its main component at least one substance 
expressed in formula (I) wherein R is a pentyl group selected from among n-pentyl group and other isomers, or 
has as its main component at least one substance expressed in formula (I) wherein R is a hexyl group selected 
from among n-hexyl group and other isomers, or has as its main component at least one substance expressed in 

10 formula (I) wherein R is a heptyl group selected from among n-heptyl group and other isomers, or has as its main 

component at least one substance expressed in formula (I) wherein R is an octyl group selected from among n- 
octyl group and other isomers, or has as its main component at least one substance expressed in formula (I) 
wherein R is a nonyl group selected from among n-nonyl group and other isomers, or has as its main component 
at least one substance expressed in formula (I) wherein R is a decyl group selected from among n-decyl group 

15 and other isomers. 

42. The image recording method according to claim 38, wherein the substance expressed in said formula (I) is a 
substance in which n is 0 to 10, and m is 1 to 5. 

20 43. The image recording method according to claim 38, wherein the substance expressed in said formula (I) has an 
average molecular weight of 2,000 or less. 

44. The image recording method according to any one of claims 38 to 43, wherein the substance expressed in said 
formula (I) is contained in an amount of 0.5 to 30 wt.%. 
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45. A recording recorded with image recording method described in any one of claims 20 to 44. 
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